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264. — Myatonia  congenita;  cross  section,  low  power 670 

265. — Myatonia  congenita;  longitudinal  section,  low  power 670 

266. — Myatonia  congenita;  cross  section,  high  power 671 

267. — Myatonia  congenita;  longitudinal  section,  high  power 671 

268. — Eczema  capitis 686 

270. — ^Dermatitis  medicamentosa 696 

271. — Herpes  zoster 704 

272. — Tinea  tonsurans 711 

273. — Hydrencephalocele 723 

274. — Spina  bifida 727 

275. — Spina  bifida,  spontaneous  cure 728 

276. — Microcephalic  idiot 732 

277. — Sarcoma  of  the  brain 760 

278. — Sarcoma  o  f  the  brain 763 

279. — Sarcoma  of  the  brain 764 

280. — Congenital  athetosis 799 

281. — Acute  hydrocephalus 842 

282. — Hydrocephalic  brain 844 

283. — Hydrocephalic  and  normal  skulls 845 

284. — Congenital  internal  hydrocephalus 846 

285. — Congenital  internal  hydrocephalus 847 


DIVISION  VII 

DISEASES  OF  THE  GASTRO-ENTERIC 

TRACT 

The  diseases  of  the  gastro-enteric  tract  may,  with  certain  slight 
modifications,  be  classified  according  to  the  plan  based  on  etiology 
described  in  Division  II. 

CLASSIFICATION  OF  THE  DISEASES  OF  THE 
GASTRO-ENTERIC  TRACT 

I.  MALFORMATIONS 

II.  TRAUMATIC  MECHANICAL  INJURIES 

1.  Foreign  bodies 

2.  Corrosive  gastritis 

III.  MECHANICAL  CONDITIONS  OF  INTERNAL  ORIGIN 

1.  Stenosis  of  the  pylorus 

2.  Spasm  of  the  pylorus 

3.  Dilatation  of  the  stomach 

4.  Contraction  of  the  stomach 

5.  Dilatation  of  the  colon 

6.  Intussusception 

7.  Volvulus 

8.  Hernia 

9.  Fissure  of  the  anus 

10.  Hemorrhoids 

11.  Prolapse  of  the  rectum 

IV.  NEW  GROWTHS 

V.  NERVOUS  DISTURBANCES 

1.  Nervous  vomiting 

2.  Nervous  diarrhea 

VI.  DISTURBANCES  OF  DIGESTION  (FUNCTIONAL  DIS- 
TURBANCE FROM  MULTIPLE  CAUSES) 

1.  Indigestion  from  excess  of  food  as  a  whole 

2.  Indigestion  from  excess  of  the  various  food  elements 

a.  Fat 

b.  Carbohydrate 
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c.  Protein 

d.  Mineral  salts 
3.  Indigestion  with  fermentation 

VII.  INFECTIONS 

1.  Infectious  diarrhea 

a.  Dysentery  bacillus 

b.  Gas  bacillus 

c.  Other  organisms 

2.  Cholera  infantum 

3.  Gastritis  i 

4.  Proctitis  j 

5.  Appendicitis  j 

VIII.  UNCLASSIFIED 

1.  Constipation 

2.  Incontinence  of  feces 

3.  Peptic  ulcer  .^ 

4.  Intestinal  worms  \ 
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I.    MALFORMATIONS 

Developmental  malformations  of  the  stomach  and  intestines  are 
comparatively  rare.  A  malposition  of  the  stomach  may  be  met  with 
in  various  places,  one  of  which  is  in  the  thoracic  cavity.  They  are 
very  rare  and  are  of  anatomical  rather  than  of  clinical  interest,  as 
the  diagnosis  can  scarcely  be  made  during  life.  Malformations  of 
the  stomach  are  represented  by  a  narrowing  of  either  the  cardiac 
or  pyloric  orifice  of  the  stomach  or  by  a  constriction  in  various  parts 
of  the  ventral  cavity  (hour-glass  contractions). 

MALFORMATIONS  OF  THE  RECTUM.— From  the  cUnical 
point  of  view,  malformations  of  the  rectum  are  the  most  important 
developmental  lesions  of  the  gastro-enteric  tract.  This  lesion  is 
usually  spoken  of  as  imperforate  anus,  but  several  different  condi- 
tions may  be  present.  In  one  variety  the  intestine  is  normal  to  the 
lowest  extremity  of  the  rectum,  but  there  is  a  persistent  cutaneous 
septum  closing  the  opening.  This  form  is  very  easily  curable  by 
surgical  operation. 

In  the  second  form,  the  anus  and  the  lower  part  of  the  rectum 
are  normal,  but  a  short  distance  up  there  is  a  membrane  separating 
the  lower  part  of  the  rectum  from  the  upper.  This  condition  can 
be  recognized  by  inserting  the  finger  in  the  anus,  when  the  bulging 
of  the  distended  rectum  can  easily  be  felt.  This  form  also  is  easily 
cured  by  surgery. 

In  a  third  form  the  rectum  termmates  in  a  bUnd  pouch  at  a 
variable  distance  from  the  anus,  the  lower  part  being  represented 
only  by  a  fibrous  cord.  This  condition  can  only  be  remedied  by 
surgical  operation,  and  is  much  more  serious. 

There  may  also  be  stenosis  of  the  rectum,  without  complete  occlu- 
sion, giving  rise  to  symptoms  of  stricture.  Some  of  these  cases  are 
curable  by  dilatation. 

MALFORMATIONS  OF  THE  SMALL  INTESTINE.— These, 
while  not  very  common,  present  a  great  variety  of  lesions.  The 
lesion  may  be  either  atresia  or  stenosis,  and  may  be  situated  at  any 
single  point,  or  may  be  multiple,  situated  at  many  points.  The 
lesions  are  most  often  situated  in  the  upper  part  of  the  small  intes- 
tine. Atresia  is  rather  more  common  than  stenosis.  The  lumen 
of  the  intestine  may  be  obliterated  at  a  circumscribed  point,  or  for 
a  considerable  distance,  the  obliterated  portion  being  represented  by 
a  fibrous  cord.    The  intestine  above  the  point  of  obstruction  is 
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always  found  much  distended,  while  the  intestine  below  is  collapsed, 
and  usually  somewhat  atrophied. 

The  symptoms  of  these  malformations  appear  soon  after  birth, 
and  are  those  of  intestinal  obstruction.  In  atresia,  fecal  movements 
are  not  passed,  and  the  duration  of  life  is  rarely  more  than  a  week, 
being  shorter,  the  higher  the  obstruction.  In  stenosis,  the  patient 
may  live  for  several  months. 

The  diagnosis  is  comparatively  easy,  as  in  a  case  of  marked  intes- 
tinal obstruction  in  a  newborn  baby  showing  nothing  abnormal  about 
the  anus,  malformation  of  the  intestine  is  the  only  probable  cause. 
The  nature  of  the  obstruction,  whether  stenosis  or  atresia,  and  its 
situation,  can  be  recognized  by  taking  a  roentgenogram  after  a 
bismuth  meal.  The  condition  is  usually  beyond  the  range  of  surgi- 
cal interference. 

Meckel's  Diverticulum. — This  is  the  remains  of  the  omphalo- 
mesenteric duct.  Usually  it  exists  as  a  blind  pouch  given  ofif  from 
the  ileum  about  a  foot  above  the  ileo-caecal  valve,  having  a  length 
up  to  two  or  three  inches,  and  communicating  with  the  intestine. 
In  this  form,  it  causes  no  clinical  symptoms.  In  some  cases  the 
extremity  of  the  pouch  may  continue  into  a  fibrous  cord,  which  may 
be  free  in  the  abdominal  cavity,  or  may  be  attached  to  the  umbilicus. 
In  the  latter  case,  it  may  compress  a  coil  of  intestine,  leading  to 
obstruction  or  strangulation.  This  may  occur  either  in  infancy  or 
in  later  life.  The  tumor  at  the  umbilicus  caused  by  Meckel's  Diverti- 
culum when  it  remains  pervious,  has  been  described  under  Diseases 
of  the  Newborn. 

Malpositions  of  the  intestine  are  met  with  in  infants  when  there 
is  a  transposition  of  the  abdominal  organs,  or  when  portions  of  the 
intestine  are  found  involved  in  other  gross  malformations,  in  which 
they  may  be  entirely  outside  the  abdominal  cavity. 


II.    TRAUMATIC  MECHANICAL  INJURIES 

FOREIGN  BODIES 

It  is  common  for  young  children,  especially  those  between  the  ages 
of  one  and  four  years,  to  swallow  various  objects.  There  is  the  very 
greatest  variety  in  the  articles  thus  swallowed,  including  everything 
that  the  young  child  can  reach  and  put  into  its  mouth.  The  most 
common  articles  swallowed  are  buttons,  coins,  pins,  pebbles,  marbles, 
and  detached  parts  of  toys.  Sharp  articles  as  well  as  smooth  ones 
may  be  swallowed.  Sometimes  the  articles  swallowed  lodge  in  the 
pharynx  or  Esophagus,  but  in  the  majority  of  cases  they  pass  into 
the  stomach,  and  on  through  the  intestinal  canal.  Foreign  bodies 
usually  cause  very  slight  if  any  injury  to  the  gastro-enteric  tract. 
Sharp  bodies  may  cause  slight  hemorrhage  in  the  throat  at  the  time 
of  swallowing,  and  from  the  rectum  at  the  time  of  passage.  Impac- 
tion and  perforation,  while  possible,  are  exceedingly  rare. 

SYMPTOMS. — In  the  majority  of  cases,  even  with  sharp  and 
angular  as  well  as  smooth  bodies,  there  are  no  symptoms  whatever. 
Occasionally,  at  the  time  of  swallowing  there  may  be  an  attack  of 
choking  and  phar3mgeal  pain,  and  with  sharp  bodies  there  may  be 
pain  as  well  as  hemorrhage  at  the  time  of  passage  past  the  sphincter 
ani.  While  the  body  is  passing  through  the  intestine,  there  may  be 
some  colicky  pain.  The  time  required  for  a  foreign  body  to  traverse 
the  gastro-intestinal  tract  is  usually  from  three  to  ten  days. 

DIAGNOSIS. — Owing  to  the  absence  of  symptoms,  the  diagnosis 
cannot  be  made  on  any  basis  other  than  the  story  of  the  parent, 
which  may  be  reliable,  but  which  also  may  be  a  false  alarm.  The 
diagnosis. can  only  be  made  positively  by  X-ray  examination,  which 
should  be  made  in  every  case,  if  possible. 

PROGNOSIS. — ^Parents  should  be  reassured,  and  told  that  only 
in  the  most  exceptional  cases  is  the  swallowing  of  a  foreign  body  a 
cause  of  harm.  Even  a  sharp,  open  safetypin  will  usually  go  through 
without  symptoms. 

TREATMENT. — ^The  diet  should  contain  an  abundance  of  those 
articles  of  food  which  leave  a  large  residue,  such  as  coarse  cereals, 
bread,  and  green  vegetables.  The  stools  should  be  carefully  watched 
for  the  passage  of  the  foreign  body.  No  emetics  or  cathartics  should 
ever  be  given.  Surgical  interference  should  never  be  considered, 
unless  definite  localizing  symptoms  have  developed. 


''  HAIR  KALL  ''  IN  THE  STOMACH 

'IM^  ijsMtUm  U  Mho  CMi»t4  hy  the  ^wafiomng  of  foragn  bocfies. 


^C  U  iihdiiJiMy  q^U  4kliisKt  lr<jm  the  ocnditioa  desaibed  above. 
|1  U>  ^MH^  \y/  a  hafyit  wmidiauc^  seeo^  espedsJiy  in  nervous  or 
MM4iMiM  iMUir*^,  ^A  \nA\infn  off  and  fwalkming  sudi  sabstances  as 
f^ff  mM4,  fur,  ^ff  ^t*uU  </f  ck^tbing.  The  commc«iest  substance  is 
Mr  (r^/f»  tjiuj  j>*lknt'*>  imn  b«ad. 

^IIm^^  s»ul>«UfliU^  nmy  Snt  womiiM  or  may  pass  through  the  gastro- 
imUt\f\c  UiUii,  fit)A  \m  [mmittA  from  the  bowel  like  other  foreign  bodies, 
mui  ihU  U  w\mi  usually  occurs  in  infants,  with  whom  the  quantity 
tmn^lUpwtii  U  Ui»ualty  i^niall,  In  older  children,  the  hair,  or  similar 
^u\miiim^,  nmy  (uxumulate,  forming  a  ball,  most  often  in  the  stom- 
flxhi  but  rarely  In  ilie  intetitine.  The  condition  is  most  often  seen 
(n  i^fUf  on  lummui  of  their  long  hair.  The  habit  may  continue 
MlUll  nuiUi  krgia  iumori*  have  been  formed,  which  may  even  attain 
A  Weight  of  i^vcfral  poundn. 

KVMPTOMS.  UttUttlly  the  firHt  thing  noted  by  the  parents  in 
UUi^  i'n^i^  U  iho  iuiiior.  Sometimes  there  is  vague  gastric  dis- 
tiirlmiU'^.    Mpigtttttric  pain  In  more  common  than  vomiting. 

l)IA(iN()SIS.  The  (llagiumlH  is  not  often  made  until  operation 
Ia  pi^rforinml.  Thd  lutnorH  lutve  l)een  mistaken  for  cancer,  a  dis- 
plMi^ml  ttpltic^n  <ir  kltlnc*y,  linpiulrd  feces,  and  tuberculosis  of  the 
mi^MmUtirli  lynipluiodc'ii, 

TWICATMICNT,  Thc^  wuxm  must  l)o  removed  by  operation  in 
nUWl  rtttir»tir  Thnit^  wrr  u  frw  riHordnl  liislanccs  of  disappearance 
u(  ih^  luiuor  Aiul  riiilmn|un\t  pusHUgr  of  the  ball,  after  catharsis. 
T\\P  \\\\U\mp  ttflt»r  oprrntlon  U  favimdilc*. 

tJDHHOSlVK  (JAwSTRITIS 

T\\^  \p^\\\M  \\\  \\\U  k\\\\\\Mk\\\  uiy  iAUHOii  bv  the  swallowing  of 
)^tr^M\)i  lirhrtiU**.    T\w  nu^it   i^^mnmn  nrr  crtrMJc  acid,  and  the 

ISVrUOl  OiUtWl.  ANA  IX^MW  \Vhn>  strvM\s  caustics  axe  swal- 
\\V(f}>s\x  \\\P  \\\\^\  p\W\\^\\\^  U'^yAww^  rtvv  \^?iUrtUy  found  in  the  pharxnx 
^\\\\  \>^^^\^\i^f^\^^  \\\v^  \\\\W\\\a\  ^\ms^\\\  wi  \\\t^<^  ivrtrts  usuiiUy  p^x^wnt^ng 
^W  \\\\\  A  ^\\\i\\\  \\\m\\\{s  \^i  {\\t^  <A\\Mk  f^wiu  m^vhuxs  the  $iv>n\ach, 
i>\  \\s^  j»(vM\\rtv  h  tV  Jv^U^vii  rth*  UAUrtllv  llxHuui  \xi\  tW  summits  v>f  the 
?m»^.  IMv  vUrtVi^\ «vv  vrtvU^  h\MU  *<i|iht  *U|H^rtuUl  u<\rvxsl<  v^f  the 
WW\^WA  u\^u\Uvi^^^\^x   t\N  vl\H^\v  \^Uv^i;^<)vM\v  vM   t^wn  j>crlWAtk>t>.  the 
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about  the  ulcers,  and  often  considerable  extravasation  of  blood.  If 
death  does  not  occur  very  speedily,  evidences  of  intense  inflammation 
are  found. 

SYMPTOMS. — ^The  chief  symptoms  are  pain  and  a  sense  of  con- 
striction, and  vomiting,  which  takes  place  almost  immediately.  The 
vomitus  usually  contains  blood.  Examination  of  the  mouth  and 
throat  usually  shows  greyish  or  whitish  lesions  on  the  mucous  mem- 
brane. When  the  lesions  in  the  stomach  are  severe,  collapse  develops 
rapidly,  and  death  occurs  from  shock.  In  milder  cases  there  is 
continued  pain  and  vomiting,  with  epigastric  tenderness,  and  there 
may  be  diarrhea  with  bloody  mucous  stools.  In  infants,  death 
usually  occurs  within  a  few  days,  even  in  the  milder  cases.  In  older 
children,  recovery  may  occur,  to  be  later  followed  often  by  cicatricial 
contraction  and  deformity  of  the  stomach. 

TREATMENT.— The  first  indication  in  treatment  is  to  admin- 
ister  the  proper  chemical  antidote  for  the  substance  swallowed. 
Washing  out  the  stomach  with  the  tube  should  be  avoided.  Sooth- 
ing mucilaginous  or  oily  fluids  should  be  given,  such  as  olive  oU. 
Later,  milk  or  albumin  water  should  be  given. 


III.    MECHANICAL  CONDITIONS  OF  INTERNAL 

ORIGIN 

HYPERTROPHIC  STENOSIS  OF  THE  PYLORUS 

This  is  a  condition  characterized  by  hypertrophy  of  the  circular 
muscular  fibres  of  the  pylorus.  It  is  probably  always  congenital  in 
origin,  although  it  is  likely  that  the  amount  of  muscular  hypertrophy 
may  increase  after  birth.  The  congenital  nature  of  the  disease 
might  suggest  its  classification  under  the  malformations,  but  it  is 
not  a  condition  resembling  the  malformations  which  can  be  traced 
to  definite  anomalies  of  fetal  development,  and  its  results  are  of  a 
purely  mechanical  naturei 

•  ETIOLOGY. — The  etiology  of  pyloric  stenosis  is  unknown.  Two 
theories  have  been  advanced:  first,  that  the  hypertrophy  is  the 
result  of  muscular  spasm,  and  second,  that  it  is  a  developmental 
abnormality.  The  first  theory  assumes  that  in  those  cases  in  which 
the  symptoms  appear  very  soon  after  birth,  the  muscular  spasm 
occured  during  intra-uterine  life.  The  chief  evidence  in  favor  of 
the  first  theory  is  the  late  development  of  the  symptoms  seen  in 
some  cases.  That  muscular  spasm  during  fetal  life  is  the  cause  is 
improbable,  and  the  late  development  of  symptoms  sometimes  seen 
may  be  explained  on  the  ground  that  when  the  stenosis  is  partial, 
it  may  not  be  suflBcient  to  cause  symptoms  unless  complicated  by 
spasm,  which  may  develop  late  as  the  result  of  indigestion.  The 
frequent  occurrence  of  very  marked  cases  in  newborn  babies  is 
strongly  in  favor  of  the  second  theory,  and  the  weight  of  opinion 
regards  pyloric  spasm  as  a  congenital  anomaly. 

Pyloric  stenosis  occurs  more  frequently  in  boys  than  in  girls,  and 
is  fully  as  common  in  breast-fed  babies  as  in  the  artificially  fed. 

PATHOLOGICAL  ANATOMY.— The  disease  has  a  definite  path- 
ological anatomy,  on  which  alone  its  certain  diagnosis  can  rest.  The 
hypertrophy  is  chiefly  in  the  circular  layer  of  muscle  fibres  at  the 
pylorus,  which  layer  is  usually  two  or  three  times  its  normal  thick- 
ness. This  thickening  is  due  to  an  increased  number  of  fibres,  rather 
than  to  the  presence  of  fibres  of  increased  size.  The  layer  of  longi- 
tudinal fibres  is  usually  of  normal  thickness.  The  mucosa  is  some- 
what thickened,  particularly  in  its  longitudinal  folds,  and  the  sub- 
mucosa  may  be  slightly  thickened. 

Macroscopically,  in  marked  cases,  the  lesion  appears  as  a  hard, 
whitish  tumor  at  the  pylorus,  resembling  an  olive  in  size  and  shape. 
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In  milder  cases,  there  may  be  thickening  about  the  pylorus,  with- 
out a  definite  tmnor. 

There  is  great  variation  in  the  effect  of  the  hypertrophy  on  the 
Imnen  of  the  pylorus.  In  some  cases  the  pyloric  orifice  is  completely 
occluded  at  birth,  no  gastric  contents  being  permitted  to  pass  into 
the  duodenum.  In  other  cases,  representing  the  most  common 
type,  complete  occlusion  is  not  present  at  birth,  but  develops  in  the 
course  of  a  few  weeks.  In  still  less  marked  cases,  the  narrowing  of 
the  lumen  is  less  extreme,  and  complete  occlusion  never  occurs. 
Slight  narrowing  may  possibly  be  compensated  by  the  growth  of  the 
pylorus  with  age,  or  may  at  any  time  later  give  rise  to  symptoms. 
Autopsies  on  infants  previously  operated  on  for  pyloric  stenosis,  have 
shown  no  tendency  toward  diminution  of  the  hypertrophy. 

There  is  usually  some  hypertrophy  of  the  muscles  of  the  walls  of 
the  stomach,  especially  in  the  region  of  the  pylorus.  There  is  almost 
always  some  dilatation  of  the  stomach,  which  may  become  very 
marked,  especially  in  cases  of  incomplete  occlusion,  in  which  there  is 
a  long  duration  of  the  obstruction.  There  is  sometimes  some  dila- 
tation of  the  oesaphagus.    There  are  no  inflammatory  lesions. 

SYMPTOMS. — The  characteristic  symptoms  of  hypertrophic  steno- 
sis of  the  pylorus  are  vomiting,  constipatiotty  and  loss  of  weight. 

Vomiting  is  the  first  symptom  noted.  It  may  begin  in  the  earliest 
days  of  life,  but  usually  does  not  appear  until  the  beginning  of  the 
second  week.  It  may  not  appear  until  still  later,  but  rarely  fails 
to  develop  before  the  end  of  the  first  month.  In  the  beginning 
there  is  nothing  to  distinguish  the  vomiting  from  that  seen  in  indi- 
gestion, but  in  typical  cases  it  soon  becomes  forcible  and  explosive, 
and  the  gastric  contents  may  be  shot  out  of  the  mouth  to  a  distance 
of  several  feet.  The  vomiting  usually  occurs  soon  after  the  taking 
of  food,  but  in  some  cases  it  may  not  occur  until  toward  the  end 
of  the  interval  between  feedings.  In  many  cases,  the  vomiting  is 
seen  after  every  feeding,  but  sometimes  several  feedings  may  be 
retained,  and  later  expelled  together.  The  vomiting  does  not  appear 
to  be  accompanied  by  pain,  but  often  there  are  evidences  of  dis- 
comfort, as  shown  by  the  baby's  squirming  and  drawing  up  its  knees, 
in  the  interval  between  the  feeding  and  its  expulsion.  The  vomitus 
at  first  consists  only  of  the  food  taken,  more  or  less  digested  accord- 
ing to  the  time  after  feeding;  later  it  may  contain  mucus,  but  does 
not  contain  bile,  except  in  the  rarest  cases.  The  babies  are  hungry, 
take  their  food  readily,  and  are  willing  to  try  it  again  right  after 
vomiting.  The  vomiting  is  not  often  permanently  influenced  by 
changes  in  the  composition  of  the  food,  but  quite  often  changes  in 
the  milk  modification  given  are  followed  by  an  improvement  in  the 
vomiting  which  proves  to  be  only  temporary.    This  feature  is  often 


10  Diseases  of  the  Gastro-Enteric  Tract 

misleading  as  to  the  diagnosis,  the  temporary  responses  to  dietetic 
treatment  leading  the  physidan  to  believe  that  the  vomiting  is 
caused  by  indigestion.  In  some  cases  of  partial  occlusion,  in  which 
the  symptoms  develop  late,  and  are  complicated  by  spasm,  there  is 
a  more  permanent  response  to  changes  in  the  composition  of  the 
food,  the  babies  doing  better  on  one  food  than  on  another,  and  this 
tends  still  more  to  obscure  the  diagnosis. 

Constipation  appears  early  in  pyloric  stenosis.  In  severe  cases, 
with  complete  occlusion  of  the  pyloric  orifice,  the  stools  contain  no 
normal  fecal  material,  and  resemble  meconium  in  appearance.  In 
milder  cases,  with  only  partial  obstruction,  the  stools  contain  fecal 
matter,  and  are  not  notably  abnormal  in  appearance,  although  very 
small  in  size. 

Loss  of  weight  is  an  important  symptom.  In  cases  with  com- 
plete or  marked  obstruction,  loss  of  weight  is  constant  and  pro- 
gressive, becoming  more  rapid  as  time  goes  on.  Eventually  the 
baby  shows  all  the  signs  of  starvation,  with  marked  emadatioh, 
pinched  face,  and  dry  skin.  In  cases  with  partial  obstruction,  loss 
of  weight  occurs  eventually,  but  there  may  be  long  periods  during 
which  with  careful  feeding,  the  weight  curve  remains  stationary,  or 
shows  only  very  gradual  decline.  The  diagnosis  is  made  more  diffi- 
cult in  cases  of  partial  obstruction  by  this  feature. 

Physical  Examination. — The  important  points  on  physical  ex- 
amination are:  i,  visible  peristalsis j  2,  palpable  tumor,  and  3,  delayed 
emptying  time  of  the  stomach. 

Early  in  the  course  of  the  disease,  when  vomiting  has  recently 
begun,  inspection  of  the  abdomen  usually  shows  nothing  abnormal. 
Later,  prominence  or  ballooning  of  the  epigastrium,  and  peristaltic 
waves  nmning  from  left  to  right,  are  seen  when  the  stomach  is  full. 
In  examining  a  case  of  suspected  pyloric  stenosis,  the  physician 
should  have  a  feeding  given.  Immediately  after  the  feeding,  the 
abdomen  should  be  bared,  and  the  physician  should  watch  the  epi- 
gastrium. Prominences  are  formed,  about  half  the  size  of  an  egg, 
which  successively  nm  slowly  across  the  epigastrium  from  left  to 
right,  and  disappear.  If  this  visible  peristalsis  does  not  appear,  the 
physician  should  try  stroking  the  epigastrium  with  the  fingers,  or 
applying  a  towel  wet  in  cold  water,  or  a  piece  of  ice.  These  meas- 
ures will  usually  elicit  the  phenomenon  when  it  is  present.  Some- 
times dilatation  of  the  stomach  may  be  made  out  from  the  size  of 
the  area  involved  in  the  visible  peristalsis. 

A  tumor  may  be  felt  in  most  cases  with  marked  or  complete  ob- 
struction, and  in  some  cases  with  partial  obstruction.  The  situation 
of  the  tumor  is  not  constant,  but  its  most  common  situation  is  a 
little  to  the  right  of  the  median  line,  and  about  midway  between 
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the  tip  of  the  ensiform  cartilage  and  the  umbilicus.  At  times  it 
is  high  up  imder  the  edge  of  the  liver,  or  low  down  near  the  level 
of  the  navel.  If  visible  peristaltic  waves  are  present,  the  tumor 
may  often  be  foimd  where  they  disappear.  The  tumor  feels  hard, 
and  is  about  the  size  of  the  tip  of  the  thumb,  or  of  an  olive.  In 
examining  for  tumor,  the  physician  should  palpate  first  when  the 
stomach  is  empty  before  the  feeding  is  given;  again  when  the  stomach 
is  full  while  watching  for  visible  peristalsis,  and  again  during  the 
relaxation  which  occurs  after  vomiting.  The  tumor  may  be  best 
felt  at  any  of  these  times,  but  is  most  often  best  felt  immediately 
after  vomiting.  If  there  are  other  strong  evidences  of  pyloric  sten- 
osis, but  no  tmnor  felt,  an  examination  should  be  made  with  the 
baby  imder  an  anesthetic.  In  pyloric  stenosis  the  tumor  never 
varies  in  size. 

Delayed  empt5dng  time  of  the  stomach  may  be  recognized  by 
two  methods  of  examination: — i,  by  roentgenograms  of  the  stomach 
taken  after  a  meal  containing  bismuth;  2,  by  aspiration  of  the  stom- 
ach contents  with  a  stomach-tube  at  various  periods  after  feeding. 

In  routine  practice,  it  is  best  to  take  three  roentgenograms,  the 
first,  immediately  after  the  giving  of  the  bismuth  meal,  the  second 
at  the  expiration  of  two  hours,  and  the  third*  at  the  expiration  of 
four  hours.  In  normal  cases,  with  a  dilute  milk  given  as  the  basis 
of  the  bismuth  meal,  the  first  plate  should  show  that  the  passage  of 
some  food  through  the  pylorus  into  the  duodenum  has  already  taken 
place.  The  second  plate,  taken  after  two  hours,  should  show  either 
an  empty  stomach,  or  very  little  bismuth  in  the  stomach,  most  of 
the  meal  being  in  the  intestine.  The  third  plate,  taken  after  four 
hours,  should  show  the  stomach  empty.  In  cases  of  hypertrophic 
stenosis  with  complete  occlusion  of  the  pylorus,  the  test  meal  remains 
in  the  stomach  until  it  is  vomited,  and  none  of  the  plates  shows  any 
passage  of  bismuth  into  the  intestine.  In  cases  of  partial  obstruc- 
tion, the  first  plate  shows  the  passage  of  very  little  or  no  bismuth 
into  the  duodenmn,  the  second  plate  shows  the  passage  of  a  little, 
most  of  the  meal  remaining  in  the  stomach,  while  the  third  plate 
stiU  shows  part  of  the  meal  in  the  stomach.  The  advantage  of  this 
method  of  investigation  is  that  it  gives  positive  evidence  as  to  whether 
the  pyloric  obstruction  is  complete  or  partial,  and  gives  a  permanent 
record  of  the  delay  in  the  emptying  time.  Its  disadvantage  is  that 
sometimes  the  bismuth  in  the  meal  causes  a  slight  delay  in  the  empty- 
ing time  in  cases  in  which  conditions  at  the  pylorus  are  normal. 

To  measure  the  emptying  time  with  the  stomach  tube,  an  appa- 
ratus should  be  employed  similar  to  that  shown  in  the  illustration. 
This  consists  of  a  soft  rubber  catheter,  size  21  F.,  a  glass  bulb  with 
two  glass  prolongations  at  opposite  sides  to  serve  as  nozzles,  and 
a  funnel  attached  to  a  rubber  tube.    At  the  end  of  two  or  four  hours 
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after  a  feeding,  the  catheter  is  passed  into  the  stomach,  the  nozzle 
of  the  bulb  is  inserted  into  the  catheter,  and  the  physician  sucks 
through  the  other  nozzle  of  the  bulb.  If  curds  in  the  stomach  ob- 
struct the  end  of  the  catheter,  the  physician  attaches  the  rubber 
tube  to  the  nozzle  of  the  bulb,  and  pours  in  water  through  the  funnel, 
then  lowering  the  funnel  and  withdrawing  the  gastric  contents  by 
siphonage.  When  siphonage  ceases,  aspiration  should  be  tried 
again.    AH  water  used  should  be  taken  from  a  measured  amount  in 


Apparatus  for  cstimatinR  gaslric 


a  graduate,  and  all  fluid  obtained  from  the  stomach  should  be  put 
into  this  graduate,  which  will  then  show,  as  an  excess  over  the  original 
quantity  contained  in  the  graduate,  the  quantity  obtained  from  the 
stomach.  Little  or  no  residue  should  normally  be  obtained  after 
two  hours,  and  none  after  four  hours.  This  method  has  the  advan- 
tage of  avoiding  the  delay  in  the  emptying  time  sometimes  caused 
by  bismuth,  and  it  sometimes  shows  the  retention  of  several  feedings 
and  dilatation  of  the  stomach.  It  does  not,  however,  throw  definite 
tight  on  whether  the  obstruction  is  complete  or  partial. 

DIAGNOSIS. — In  well-marked  cases  of  hypertrophic  stenosis  of 
the  pylorus,  with  complete  occlusion  of  the  pyloric  orifice,  the  diag- 
nosis is  very  easy.    In  marked  cases,  the  symptoms  usually  begin 
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within  a  few  days  or  weeks  after  birth,  and  vomiting  beginning  at 
this  period  of  life,  having  no  relation  to  the  composition  of  the  food, 
or  occurring  in  breast-fed  babies,  should  always  arouse  in  the  physi- 
cian's mind  the  suspicion  of  pyloric  stenosis.  The  projectile  char- 
acter of  the  vomiting,  the  marked  constipation  with  meconium-like 
stools,  the  visible  gastric  peristalsis,  and  the  palpable  tumor,  all 
make  up  an  unmistakable  picture.  In  these  pronounced  cases  the 
tumor  can  usually  be  found,  if  carefully  sought,  but  not  always. 
The  finding  of  the  tumor  is  not  necessarj-  in  these  cases  for  the  mak- 
ing of  a  positive  diagnosis,  but  when  a  tumor  is  not  found,  the  diag- 
nosis should  always,  if  possible,  be  confirmed  by  a  roentgenogram 
taken  after  a  bismuth  meal. 


In  cases  in  which  the  clinical  picture  is  less  pronounced,  repre- 
senting usually  a  condition  in  which  the  muscular  hypcrtrnphy  at 
the  pylorus  causes  only  a  partial  stenosis,  hut  not  a  complete  occlu- 
sion of  the  pyloric  (>i)cning,  the  diagnosis  is  often  more  diflicult. 
In  such  cases  the  condition  must  be  dilTercntiatcd  from  muscular 
spasm  of  the  pylorus,  from  indigestion,  and  fnmi  habitual  vimiiting. 

Spasm   of   the   rvLOBi-s.— The   diagnosis   between   hyperlrophic 
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stenosis  of  the  pylorus  with  partial  obstruction,  and  pyloric  spasm 
is  often  extremely  difficult.  The  distinction  between  these  two 
conditions  has  not  always  been  well  maintained  in  the  literature 
of  the  subject,  nor  by  some  surgeons,  who  have  classified  as  hyper- 
trophic stenosis  only  those  cases  in  which  a  tumor  was  foimd,  or  in 
which  the  obstruction  was  complete.  The  only  truly  scientific 
distinction  is  based  on  pathological  anatomy,  spasm  of  the  pylorus 
showing  no  abnormal  condition  of  the  tissues  at  the  pylorus.  Every 
case  in  which  there  is  any  hypertrophy  of  the  circular  muscular 
layer,  should  be  classified  as  hypertrophic  stenosis,  whether  or  not 
there  be  a  palpable  or  visible  tumor,  and  whether  or  not  the  obstruc- 
tion be  complete. 

Both  conditions,  stenosis  and  spasm,  may  show  the  same  mode 
of  onset.  Vomiting  may  be  explosive  in  both;  it  may  be  tem- 
porarily relieved  by  dietetic  treatment  in  partial  stenosis,  while  in 
spasm  it  may  at  times  be  resistant  to  dietetic  treatment.  The 
symptoms  of  constipation,  loss  of  weight,  visible  peristalsis,  and 
delayed  emptying  time  of  the  stomach  are  common  to  both  con- 
ditions. There  is  occasionally ,•  though  not  often,  a  palpable  tumor 
in  spasm,  while  in  mild  cases  of  stenosis  a  tumor  is  often  not  found. 
Nevertheless,  the  differentiation  of  the  two  conditions  is  essential 
in  prognosis  and  treatment. 

The  presence  of  a  typical  palpable  tumor  is  strongly  in  favor  of 
hypertrophic  stenosis,  and  is  usually  conclusive  proof  of  the  diag- 
nosis. Tumor  is  occasionally  present  in  spasm,  but  the  tumor  of 
spasm  is  smaller  and  cord-like  in  feel,  and  is  apt  to  vary  in  size  during 
the  examination.  The  absence  of  a  palpable  tumor  after  careful  and 
repeated  examination,  is  evidence  against  stenosis,  but  does  not 
exclude  it. 

The  following  points  are  evidence  only  in  differential  diagnosis, 
and  none  of  them  is  positively  diagnostic.  Marked  and  persistent 
constipation  points  toward  stenosis,  although  in  mild  cases  of  ste- 
nosis with  partial  obstruction,  constipation  may  not  be  more  marked 
than  in  spasm.  If  the  baby  is  breast-fed,  it  points  toward  stenosis, 
because  pyloric  spasm  is  very  uncommon  in  breast-fed  babies.  When 
the  symptoms  develop  soon  after  birth,  especially  in  babies  who  are 
properly  fed,  it  is  in  favor  of  hypertrophic  stenosis.  Rapid  and 
permanent  improvement  in  the  symptoms,  under  regulation  of  the 
diet  with  carefully  modified  milk,  or  with  any  of  the  particular 
resources  of  infant  feeding,  is  in  favor  of  spasm,  while  resistance  to 
proper  treatment  is  in  favor  of  stenosis.  This  evidence  is  by  no  means 
positive,  as  cases  of  hypertrophic  stenosis  are  often  complicated  by 
spasm,  and  respond  to  a  certain  extent  to  dietetic  treatment,  while 
some  cases  of  spasm  are  resistant.  Roentgenograms  after  a  bismuth 
meal  do  not  help  in  the  differential  diagnosis,  as  in  both  spasm  and 
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stenosis  with  partial  obstruction,  there  is  delayed  emptying-time. 
At  times  the  investigation  of  the  empt3dng-time  by  X-ray,  or  by  the 
stomach  tube,  reveals  evidence  of  dilatation  of  the  stomach.  This 
is  strongly  in  favor  of  hypertrophic  stenosis  as  dilatation  is  very 
rarely  seen  in  spasm.  The  absence  of  evidence  of  dilatation  is  not 
against  stenosis,  and  throws  no  Ught  on  the  diagnosis. 

In  spite  of  these  various  forms  of  evidence,  the  differential  diag- 
nosis between  a  slight  or  moderate  degree  of  hypertrophic  stenosis, 
possibly  complicated  by  spasm,  and  spasm,  without  organic  tissue- 
change,  remains  extremely  difficult  in  many  cases.  The  symptoms, 
and  evidence  are  often  very  confusing,  and  have  led  to  an  eflfort 
to  find  a  more  exact  method  of  investigation. 

Diagnosis  by  Duodenal  Catheter. — I  have  recently  adopted  the  pas- 
sage of  the  duodenal  catheter,  as  recommended  by  Hess,  as  a  means 
of  investigation  in  obstructive  conditions  of  the  pylorus,  and  believe 
it  to  give  most  valuable  evidence  in  the  differential  diagnosis  of 
h3rpertrophic  stenosis  and  spasm.  In  Hess's  method,  a  long  and 
very  flexible  catheter  was  used,  which  was  introduced  with  a  meal, 
the  end  of  the  catheter  being  eventually  carried  through  with  the 
food  into  the  duodenum.  The  advantage  of  such  a  tube  is  that  it 
is  usually  carried  sufficiently  far  into  the  duodenum  to  permit  the 
flow  of  bile,  which  is  certain  proof  of  its  passage  through  the  pylorus. 
The  disadvantage  of  such  a  catheter  is  that  it  often  requires  consider- 
able time  to  enter  the  duodenum,  and  does  not  permit  so  accurate 
an  estimate  of  the  size  of  the  pyloric  orifice  as  does  a  somewhat 
stiffer  tube,  which  enters  the  duodenum  impelled  by  the  pushing 
of  the  operator. 

We  have  been  using  at  the  Infant's  Hospital  ordinary  soft  rubber 
urethral  catheters  of  graded  sizes,  these  tubes  being  quite  long  enough 
to  enter  the  duodenum,  though  not  long  enough  always  to  obtain 
bile.  Repeated  controls  made  by  filling  the  tubes  with  bismuth, 
and  tatdng  a  roentgenogram  after  passing  the  catheter,  have  shown 
that  in  normal  cases,  or  in  cases  of  pyloric  spasm,  these  tubes  speedily 
enter  the  duodenum,  and  these  controls  have  convinced  us  that  it 
is  quite  easy  to  recognize  the  moment  when  the  catheter  passes 
the  pylorus. 

The  catheter  is  passed  as  is  the  ordinary  stomach  tube,  but  more 
slowly,  the  physician  watching  carefully  for  the  various  reflexes 
which  mark  its  progress.  When  the  end  of  the  tube  passes  along 
the  throat,  the  pharyngeal  reflex  is  shown  by  the  gagging  and  cough- 
ing of  the  baby.  While  the  tube  is  passing  through  the  esophagus, 
the  baby  is  comparatively  quiet,  but  a  second  gagging  reflex  is  ob- 
served, and  a  slight  sense  of  resistance  is  felt,  when  the  tube  passes 
the  cardiac  orifice  of  the  stomach.  After  the  tube  enters  the  stom- 
ach, resistance  diminishes,  and  at  this  time  gastric  contents  may  be 
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expelled,  or  may  be  aspirated,  through  the  tube,  and  if  the  catheter 
is  released  by  the  physician's  fingers  it  tends  to  come  back  at  the 
baby's  mouth.  The  catheter  is  passed  slowly  on  until  a  slight  sense 
of  resistance  is  encountered,  when  it  is  held  firmly  in  situ,  with  con- 
tinued slight  pressure.  During  this  period,  the  baby  again  shows 
marked  evidence  of  discomfort,  squirms,  cries,  and  may  again  gag 
or  vomit.  This  is  the  pyloric  reflex.  Suddenly  the  resistance  relaxes, 
as  the  tube  passes  the  pylorus,  and  now  if  the  catheter  is  released 
by  the  physician's  fingers,  it  will  not  tend  to  come  back.  Mcwre- 
over,  suction  with  the  bulb  through  the  catheter  obtains  either  no 
contents,  or  a  small  amount  of  bile.  When  the  catheter  enters  the 
duodenimi,  the  baby  ceases  to  squirm  and  gag,  and  becomes  per- 
fectly comfortable.  A  gush  of  gas  from  the  catheter  also  often  marks 
the  entrance  into  the  duodenum. 

The  following  table,  based  on  the  work  of  W.  W.  Howell,  associate 
physician  at  the  Infants'  Hospital,  shows  the  various  sizes  of  catheter 
which  should  normally  pass  the  pylorus: 

Table  56 

Sizes  of  Catheter y  French  Scaler  Which  Should  Pass  the  Normal  Pylorus  at 

Various  Ages.     (Howell) 

Birth  to  2  months 13  or  14  F. 

2  to  6  months 15  or  16  F. 

6  to  12  months 17  or  18  F. 

I  to  2  years 18  to  22  F. 

In  spasm  of  the  pylorus,  there  may  be  some  delay  in  the  passage 
of  the  catheter  past  the  pylorus,  but  tite  baby  will  always  take  a  cathe- 
ter of  a  size  normal  for  its  age.  In  hypertrophic  stenosis  of  the  pylorus , 
either  the  catheter  cannot  be  passed  into  the  duodenum  at  all,  or  only  a 
catheter  of  a  smaller  size  than  that  normal  for  the  age  will  pass.  Also 
the  pyloric  reflex  is  diminished  or  absent. 

The  autopsy  and  operative  findings  have,  up  to  the  present,  con- 
firmed the  accuracy  of  the  evidence  obtained  by  the  duodenal  catheter 
in  pyloric  stenosis.  The  following  table  shows  the  results  in  the 
cases  diagnosed  at  the  Infant's  Hospital  since  this  method  has  been 
in  use: 

Table  57 
Cases  Diagnosed  by  Duodenal  Catheter 

TYPE  OF  CASE        NO.  OF  CASES     TREATMENT  MORTALITY 

Marked  obstruction 8  Prompt  operation... 0% 

Partial  obstruction 3  Delayed  op>eration 100% 

Partial  obstruction i  Dietetic  treatment 100% 

Partial  obstruction 3  Prompt  operation 0% 

Spasm 16  Dietetic  treatment 0% 

The  eight  cases  of  marked  obstruction  were  given  prompt  surgical 
treatment.  In  the  next  four  cases  of  partial  obstruction,  the  diag- 
nosis was  not  clear,  resting  only  on  Uie  evidence  of  the  duodenal 
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catheter,  and  the  surgeons  were  unwilling  to  interfere  promptly, 
believing  that  they  might  be  cases  of  spasm.  All  were  fatal,  and 
in  three  in  which  necropsies  were  done,  hypertrophic  stenosis  was 
foimd.  In  the  other  three  cases  of  partial  obstruction,  the  evidence 
of  the  duodenal  catheter  was  accepted,  prompt  operation  was  done, 
stenosis  was  found,  and  all  recovered.  All  the  cases  in  which  the 
duodenal  catheter  excluded  hypertrophic  stenosis  recovered  without 
operation. 

Indigestion. — ^Marked  cases  of  pyloric  stenosis  with  their  dis- 
tinctive s)anptom-complex,  are  easily  distinguished  from  cases  of 
indigestion  with  vomiting.  In  every  case  in  which,  in  an  infant, 
vomiting  is  the  main  s)anptom,  the  possibility  of  pyloric  stenosis 
should  be  considered,  and  its  special  s3anptoms  should  be  sought. 
Indigestion  is  uncommon  in  breast-fed  babies,  and  never  shows 
explosive  vomiting,  visible  peristalsis,  severe  constipation,  tumor,  or 
any  marked  delay  in  the  emptying  time  of  the  stomach.  In  indiges- 
tion, roentgenograms  occasionally  show  some  retention  of  food  in 
the  stomach  for  a  longer  time  than  normal,  but  the  plate  taken 
immediately  after  the  bismuth  meal  shows  that  the  food  begins  at 
once  to  leave  the  stomach  in  normal  amounts.  The  passage  of  the 
duodenal  catheter  is  normal. 

Habitual  Vomiting. — This  is  a  condition  sometimes  seen  in 
babies,  in  which  vomiting  frequently  occurs  after  feeding  without 
other  signs  of  indigestion.  In  this  condition  there  is  no  constipa- 
tion, no  loss  of  weight,  no  visible  peristalsis,  no  palpable  tumor, 
and  no  delay  in  the  emptying  time  of  the  stomach. 

PROGNOSIS. — In  cases  of  hypertrophic  stenosis  of  the  pylorus, 
with  marked  obstruction,  or  complete  occlusion,  the  prognosis  with 
medical  treatment  is  hopeless.  Death  from  starvation  will  surely 
occur  within  a  few  weeks.  The  prognosis  in  cases  with  partial  ob- 
struction is  also  bad  under  medical  treatment.  The  babies  may 
live  for  a  considerable  time,  but  usually  die  eventually  either  from 
starvation,  or  from  some  intercurrent  affection.  There  are  many 
cases  on  record  of  recovery  under  medical  treatment  of  cases  of 
mild  pyloric  stenosis.  In  these  cases,  however,  the  diagnosis  was  not 
based  on  any  accurate  means  of  investigation,  and  all  of  them  are 
open  to  the  suspicion  of  having  been  really  cases  of  pyloric  spasm. 
There  is  no  evidence  that  organic  stenosis  tends  to  diminish,  and 
in  my  experience,  the  prognosis  with  medical  treatment  is  event- 
ually bad. 

The  prognosis  with  operation  varies  according  to  the  time  when 
the  operation  is  performed,  and  the  skill  of  the  operating  surgeon. 
The  prognosis  has  appeared  to  be  better  in  cases  of  marked  or  com- 
plete obstruction  after  operation,  than  in  cases  of  slight  obstruction. 
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This  I  believe  to  be  due  mainly  to  the  fact  that  in  marked  cases 
the  diagnosis  is  made  with  more  certainty,  and  the  operation  per- 
formed more  promptly,  than  in  less  marked  cases.  Cases  of  partial 
obstruction  after  operation  apparently  undergo  a  more  stormy  con- 
valescence than  cases  of  complete  obstruction,  but  this  may  be  due 
to  the  fact  that  in  the  former,  symptoms  have  often  had  a  long  dura- 
tion, and  the  stomach  has  become  more  irritable. 

In  the  hands  of  a  surgeon  thoroughly  accustomed  to  operating 
upon  these  cases,  and  upon  babies,  the  prognosis  is  good,  unless 
the  operation  has  been  too  long  delayed. 

TREATMENT. — Prompt  surgical  operation  is  indicated  in  all 
severe  or  pronounced  cases  in  which  the  diagnosis  is  supported  by 
the  finding  of  a  tumor  or  by  evidence  of  complete  obstruction  as 
shown  by  X-ray.  In  cases  of  partial  obstruction  in  which  no  timior 
can  be  made  out,  dietetic  treatment  may  be  tried,  and  if  the  baby 
responds,  it  may  be  continued  as  long  as  the  baby  is  doing  well. 
If,  however,  the  symptoms  recur,  or  the  baby  begins  to  lose  weight, 
or  does  not  begin  to  gain  after  one  or  two  weeks'  trial,  and  if  the 
diagnosis  is  supported  by  the  evidence  of  the  duodenal  catheter,  no 
further  time  should  be  wasted  with  dietetic  treatment. 

The  operation  to  be  chosen  should  depend  on  the  experience  of 
the  operating  surgeon.  Posterior  gastroenterostomy  has  been  the 
procedure  most  employed,  and  has  given  very  high  percentages  of 
recovery  in  the  hands  of  some  surgeons.  Various  forms  of  pyloro- 
plasty have  been  recommended  and  performed  by  various  surgeons, 
with  good  results.  Recently,  Dr.  James  S.  Stone  at  the  Children's 
Hospital,  has  obtained  good  results  from  simply  splitting  the  muscle 
of  the  pyloric  ring  down  to,  but  not  through,  the  mucous  layers.  This 
operation  has  the  advantage  of  taking  much  less  time  than  the  others, 
but  has  not  yet  stood  the  test  of  time  as  has  posterior  gastroenteros- 
tomy. The  choice  of  operation  is  less  important  than  is  the  skill 
and  training  of  the  operator. 

The  operation  should  be  performed  as  soon  as  possible  after  the 
diagnosis  is  made.  Often,  however,  the  babies  are  in  very  poor 
physical  condition,  which  diminishes  the  likelihood  of  their  standing 
the  shock  of  so  severe  an  operation.  In  cases  of  partial  obstruc- 
tion, careful  feeding  for  a  day  or  two  may  bring  about  improvement 
in  the  general  condition,  and  I  have  found  that  if  the  duodenal 
catheter  will  pass,  the  babies  may  be  fed  through  it  with  great  ad- 
vantage, showing  marked  improvement  in  one  or  two  days.  In 
cases  of  marked  obstruction,  no  longer  delay  than  twenty-four  hours 
of  preparation  should  be  given.  During  the  period  of  preparation, 
salt  solution  should  be  given  by  rectum,  and,  if  the  general  condition 
is  poor,    also    subcutaneously.     We  have  recently  at  the  Infant's 
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Hospital  obtained  excellent  results  from  intranvenous  injections  of 
destrose  solution.  The  stomach  should  be  washed  out  just  before 
the  operation.  More  salt  solution  shoxild  be  given  after  the  opera- 
tion. 

The  feeding  after  operation  is  important.  It  may  be  begun  as 
soon  as  the  baby  recovers  from  the  anesthetic.  The  best  food  is 
human  milk,  at  first  diluted  with  three  parts  water,  the  strength 
being  rapidly  increased.  If  human  milk  is  not  available,  feeding 
shoxild  be  begun  with  whey,  to  which  cream  is  gradually  added  in 
amounts  sufficient  to  give  first  fat  .50%,  then  fat  .75%,  and  then 
fat  1.00%.  The  amount  at  first  should  be  one  drachm  every  hour, 
the  amounts  being  increased  and  the  intervals  lengthened  as  rapidly 
as  possible.  The  conduct  of  the  case  soon  becomes  that  of  any  case 
in  which  chronic  vomiting  has  been  present,  and  is  carried  on  in 
accordance  with  the  principles  of  infant  feeding.  If  the  disease 
has  existed  for  some  time,  Uie  quantity  of  food  cannot  be  increased 
so  rapidly.  Occasional  vomiting  is  not  a  contraindication  to  in- 
creasing the  food,  but  the  stools  should  be  carefully  watched. 

SPASM  OF  THE  PYLORUS 

In  this  condition,  obstruction  occurs  from  a  spasm  of  the  muscles 
of  the  pyloric  ring.  It  is  more  common  in  infancy  than  is  hyper- 
trophic  stenosis  of  the  pylorus,  and  has  often  been  mistaken  for  it. 
It  is  probable  that  most  of  the  cases  in  which  recoveries  from  hyper- 
trophic stenosis  of  the  pylorus  under  medical  treatment  have  been 
reported,  were  really  cases  of  spasm.  Pyloric  spasm  is  distinguished 
from  pyloric  stenosis  by  the  fact  that  in  the  former  there  is  no  con- 
dition of  pathological  anatomy  at  the  pylorus.  Spasm  may  compli- 
cate organic  hypertrophy,  but  such  cases  are  classified  as  stenosis. 

ETIOLOGY. — ^The  etiology  of  pyloric  spasm  is  very  obscure,  and 
is  very  probably  multiple.  The  principal  etiological  factors  men- 
tioned by  the  various  writers  on  the  subject  are,  i,  nervous  hyper- 
irritability,  2,  hyperacidity  of  the  gastric  juice,  and  3,  mechanical 
irritation  from  indigestion.  The  first  theory  is  based  on  the  evidence 
that  the  condition  is  apparently  most  common  in  nervous  and  excit- 
able infants  of  neurotic  heredity.  The  second  theory  is  based  on 
that  fact  that  often  favorable  results  follow  treatment  directed  at 
neutralizing  hyperacidity.  The  third  theory  is  based  on  the  evi- 
dence that  in  the  majority  of  cases  some  disturbance  of  gastric  diges- 
tion precedes  or  accompanies  the  condition  of  spasm,  the  spasm  itself 
being  caused  by  the  influence  of  the  products  o'f  indigestion  on  the 
normal  muscular  hyperirritability  characteristic  of  early  life.  It  is 
probable  that  all  three  factors  may  play  a  part.  In  my  opinion, 
the  third,  that  of  indigestion,  is  so  important,  that  spasm  might  be 
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regarded  as  one  symptom  of  indigestion,  appearing  particularly  in 
nervous  infants. 

SYMPTOMS. — ^The  symptoms  of  pyloric  spasm  are  much  like 
those  of  the  milder  cases  of  hypertrophic  stenosis.  The  condition  is 
most  common  in  artificially-fed  babies,  and  the  patients  are  usually 
of  an  irritable,  neurotic  type.  Vomiting  is  the  first  s)anptom;  it 
may  appear  shortly  after  birth,  but  usually  does  not  appear  for 
several  weeks,  or  even  for  several  months.  The  vomiting  often 
becomes  projectile.  It  is  almost  never  completely  relieved  by  any 
change  in  the  composition  of  the  food,  although  there  may  be  some 
improvement.  The  vomitus  may  or  may  not  show  evidences  of 
indigestion,  and  the  quantity  vomited  does  not  ordinarily  exceed 
the  amount  of  the  last  feeding.  In  mild  cases  vomiting  is  the  only 
important  symptom,  although  there  may  be  some  tendency  to 
constipation. 

In  more  severe  cases,  constipation  is  more  marked,  although  the 
stools  always  show  some  fecal  residue.  Visible  peristalsis  is  often 
present.  In  rare  cases,  a  timior  may  be  felt  at  the  pylorus,  but  the 
tumor  is  smaller  and  thinner  than  that  of  hypertrophic  stenosis, 
and  during  palpation  may  often  be  felt  to  appear  and  disappear 
imder  the  finger.  Roentgenograms  after  a  bismuth  meal,  or  aspira- 
tion with  the  stomach  tube,  shows  exactly  the  same  delay  in  the 
emptying  time  of  the  stomach  as  is  seen  in  hypertrophic  stenosis, 
but  the  X-ray  plates  never  show  evidence  of  complete  occlusion. 

DIAGNOSIS. — Spasm  of  the  pylorus  must  be  differentiated  from 
hypertrophic  stenosis  of  the  pylorus,  indigestion  with  vomiting,  and 
habitual  vomiting. 

Hypertrophic  Stenosis. — ^The  differential  diagnosis  of  pyloric 
stenosis  and  pyloric  spasm  has  been  fully  considered  under  the  head- 
ing of  the  former  disease.  The  duodenal  catheter,  of  a  size  normal 
for  the  age  of  the  baby,  will  always  pass  in  pyloric  spasm. 

Indigestion. — In  indigestion  there  is  usually  some  evidence  in 
the  vomitus,  the  vomiting  is  rarely  projectile,  and  visible  peris- 
talsis is  not  seen.  The  most  important  evidence  in  doubtful  cases 
is  gained  by  investigating  the  emptying  of  the  stomach,  the  begin- 
ning of  which  is  never  delayed  in  indigestion,  but  is  always  delayed 
in  pyloric  spasm. 

Habitual  Vomiting. — In  this  condition  the  vomiting  usually 
occurs  when  the  baby  is  picked  up,  moved,  or  is  active.  The  vomit- 
ing is  never  projectile,  constipation  is  not  marked,  there  is  no 
visible  peristalsis,  and  no  delay  in  the  emptying  time  of  the  stomach. 

PROGNOSIS. — ^The  xiltimate  prognosis  of  these  cases  is  very 
good;  almost  always  eventual  recovery  occurs.    The  cases,  however. 
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often  require  long  treatment,  the  s)anptoms  persisting  for  many 
weeks,  or  even  months. 

TREATMENT. — The  treatment  of  pyloric  spasm  consists  in  care- 
ful regulation  of  the  diet,  the  giving  of  alkalies,  gastric  lavage,  and 
the  passage  of  the  duodenal  catheter. 

The  best  food  is  human  milk.  When  infants  must  be  artificially 
fed,  the  food  given  must  be  low  in  fat,  not  more  than  .50%  at  first, 
because  excessive  fat  tends  to  delay  the  emptying  time  of  the  stom- 
ach. The  caloric  value  of  such  a  food  is  low,  and  cannot  be  made 
up  by  any  marked  increase  in  carbohydrate,  without  danger  of 
causing  carbohydrate  indigestion.  The  protein  should  be  increased, 
but  the  casein  curds  of  cow's  milk  may  act  as  irritants  to  the  irrit- 
able pyloric  ring;  consequently  whey  mixtures  are  indicated.  A 
formula  of  fat  .50,  lactose  6.00,  whey  protein  .90,  casein  .40,  lime 
water  50%  of  the  cream,  is  a  good  one  to  begin  with.  If  the  symp- 
toms are  relieved,  but  there  is  no  gain  in  weight,  the  fat  must  be 
gradually  increased,  and  later  the  casein  may  be  increased.  I  have 
found  that  in  many  cases  of  pyloric  spasm,  sodium  citrate,  in  the 
amount  of  .40%  of  the  milk  and  cream,  works  better  than  lime 
water.  In  obstinate  cases,  sodiimi  bicarbonate,  1.70%  of  the  milk 
and  cream,  may  be  tried. 

The  intervals  between  feedings  should  be  longer  than  the  emptying 
time  of  the  stomach,  as  measured  by  X-ray  or  stomach-tube  inves- 
tigation. The  amount  given  must  be  varied,  until  it  is  found  on 
what  quantity  the  baby  does  best. 

Daily  lavage  with  water  or  a  weak  bicarbonate  of  soda  solution 
may  be  tried.  It  may  help  at  times,  but  in  the  majority  of  cases 
it  does  no  good.  Flaxseed  poultices  to  the  epigastriiun  have  ap- 
peared to  help  some  cases. 

I  have  had  the  best  results  in  spasm  of  the  pylorus  with  the 
duodenal  catheter.  It  should  at  first  be  passed  once  daily,  and  one 
feeding  may  thus  be  given  directly  into  the  duodenum.  As  the 
symptoms  improve,  the  catheter  is  gradually  passed  less  often,  and 
finally  its  use  may  be  omitted. 

It  is  possible  that  there  may  be  cases  of  pyloric  spasm  sufficiently 
severe  and  resistant  to  require  surgical  intervention.  I  have  yet  to 
see  a  case  in  which  the  diagnosis  was  confirmed  by  the  duodenal 
catheter,  which  did  not  eventually  do  well  under  medical  treatment. 

PROBLEMS  AND  RESEARCH.— In  the  last  ten  years  various 
studies  on  the  physiology  of  gastric  digestion  have  included  the 
mechanism  of  the  opening  and  closing  of  the  pylorus.  The  pyloric 
reflex  is  probably  closely  connected  with  the  subject  of  spasm  of  the 
pylorus.  Cannon  has  shown  that  on  the  gastric  side  of  the  pylorus, 
when  the  material  is  add,  the  valve  tends  to  open,  and  when  alkaline 
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to  dose.  On  the  duodenal  side  an  alkaline  reaction  allows  the  valve 
to  open,  and  an  acid  reaction  causes  it  to  close.  Cowie  and  Lyon 
have  found  that  this  opening  and  closing  reflex  could  be  demonstrated 
in  infants.  If  the  food  were  too  strongly  alkaline,  the  opening  reflex 
woxild  be  delayed,  and  the  food  would  remain  longer  in  the  stomach. 
This  is  opposed  to  the  theory  on  which  use  of  alkali  in  pyloric  spasm 
is  based,  namely,  that  the  alkalies  in  diminishing  casein  curd  forma- 
tion, allows  the  liquid  contents  to  pass  the  pylorus  more  readily. 
Cannon,  on  the  basis  of  his  experiments,  believes  that  mechanical 
factors  have  little  or  nothing  to  do  with  the  opening  and  closing  of 
the  pylorus.  If  this  explanation  is  true,  it  would  be  possible  to 
exaggerate  the  condition  of  spasm,  by  giving  too  much  alkali,  and 
our  use  of  alkali  would  theoretically  have  to  be  based  on  chemical 
analysis  of  the  gastric  contents. 

DILATATION  OF  THE  STOMACH 

ETIOLOGY. — ^A  moderate  dilatation  of  the  stomach  is  rather  more 
common  in  infancy  than  in  older  children.  The  higher  degrees  of 
dilatation  are  rare.  It  may  rarely  arise  from  some  obstructive  con- 
dition, such  as  a  stenosis  of  the  pylorus,  but  in  most  cases  is  the 
result  of  errors  in  feeding.  It  is  more  apt  to  occur  when  the  infant 
is  not  nursed,  unless  especial  care  is  taken  to  give  it  the  quantity 
of  food  which  is  adapted  to  its  age  and  gastric  capacity.  When  the 
infant  is  nursed,  the  breast  seems  to  provide  the  amount  of  food 
which  is  suitable.  Dilatation  from  errors  in  feeding  may  be  caused 
by  the  fact  that  the  food  is  not  adapted,  either  in  quality  or  in  quan- 
tity, to  the  needs  of  the  individual  infant.  When  the  quality  is  at 
fault,  the  nutrition  of  the  tissues  of  the  stomach  is  interfered  with, 
and  its  walls  become  weak,  and  are  thus  more  easily  distended  by 
the  gas  which  results  from  the  abnormal  changes  in  the  food.  In 
this  way  dilatation  occurs.  This  class  of  cases  is  notably  represented 
in  rachitis,  in  which  dilatation  of  the  stomach  takes  place  very 
readily. 

When  the  quantity  of  the  food  is  not  properly  adapted  to  the 
size  of  the  stomach,  dilatation  can  take  place  in  even  a  healthy 
infant,  so  that  the  careful  regulation  of  the  amount  of  food  which 
is  given  at  each  feeding  during  the  first  year  of  life  is  most  important. 

PATHOLOGICAL  ANATOMY.— The  pathological  condition 
which  exists  in  cases  of  gastric  dilatation  is  well  represented  in 
Fig.  89. 

SYMPTOMS. — The  symptoms  of  dilatation  of  the  stomach  are 
essentially  those  of  chronic  indigestion.  Vomiting  is  quite  frequent, 
and  continues  until  the  stomach  has  been  entirely  emptied,  when  a 
period  of  relief  comes,  to  last  until  fresh  irritation  arises  from  another 
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supply  of  food.  Abdominal  pain,  flatulence,  and  general  discom- 
fort are  prominent  symptoms.  Rapid  loss  in  weight  and  emaciation 
also  occur.  In  rare  cases,  in  young  infants,  convulsions  may  arise, 
apparently  due  to  the  reflex  disturbance  which  is  produced.  When 
a  dilatation  is  of  a  high  grade,  the  vomiting  may  occur  only  after 
considerable  intervals,  and  the  amount  vomited  is  greater  than  that 
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Dilated  stomach.    Rachitic  infant,  7  months  old.    (Actual  size) 

of  a  single  feeding,  and  may  be  very  large.  In  dilatation  of  the 
stomachy  the  greater  curvature  is  so  much  increased  and  depressed 
below  the  level  of  the  pyloric  orifice  that  a  pouch  is  formed.  The 
food,  collecting  in  this  pouch  as  though  it  were  at  the  bottom  of  a 
weU,  has  to  be  practically  pumped,  by  the  contraction  of  the  muscxilar 
walls,  up  to  and  through  the  pyloric  orifice.    The  already  weakened 
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stomach  thus  has  to  perfonn  work  for  which  it  is  not  fitted,  and 
finally  is  relieved  by  spasmodic  vomiting.  When  only  the  small 
amomit  of  food  adapted  to  their  normal  gastric  capacity  is  given  to 
yoimg  infants  whose  stomachs  are  dilated,  a  large  space  of  empty 
stomach  is  left  above  the  level  of  the  liquid  which  has  entered  the 
stomach.  This  creates  a  feeling  of  emptiness  and  general  discom- 
fort, so  that  the  infant  appears  to  be  hungry  when,  in  fact,  it  is  only 
suffering  from  the  feeling  of  incomplete  filling  of  the  stomach. 


Diktation  of  stomach. 


Physical  Examination. — On  inspection  the  abdomen  is  seen  to 
be  distended  and  tense,  and  on  percussion  to  be  highly  tympanitic 
in  its  upper  part.  Succussion  is  not  an  especially  valuable  diag- 
nostic sign  in  dilatation  of  the  stomach.  Succussion  is  so  frequently 
found  in  many  conditions,  and  is  so  likely  to  be  confounded  with 
that  which  occurs  in  the  colon,  that  it  cannot  be  relied  upon.    The 
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outlines  of  a  normal  stomach  when  it  is  somewhat  distended  vary 
so  much  during  infancy  that  the  results  of  percussion  are  often  very 
misleading.  When,  however,  the  tympanitic  resonance  is  found  to 
extend  below  the  line  of  the  umbilicus,  we  may  suspect  that  we  are 
dealing  with  gastric  dilatation,  but  even  then  it  is  uncertain  whether 
it  is  the  gastric  tympany  which  we  have  obtained.  In  infancy  the 
cardiac  end  of  the  stomach  is  so  slightly  developed  that  any  great 
increase  in  the  area  of  gastric  resonance  on  the  left  side  is  an  im- 
portant aid  in  making  the  diagnosis. 

DIAGNOSIS. — The  differential  diagnosis  is  to  be  made  chiefly 
from  dilation  of  the  colon.  In  many  cases  when  the  colon  is  dilated 
it  is  impossible  to  determine  whether  the  stomach  is  also  dilated, 
since  under  these  circumstances  the  colon  can  almost  completely 
cover  a  largely  dilated  stomach. 

The  most  important  diagnostic  symptom  is  the  vomiting  of  exces- 
sively large  quantities  of  food.  The  positive  diagnosis  of  the  condi- 
tion is  based  on  the  result  of  a  roentgenogram  taken  after  a  bis- 
muth meal. 

PROGNOSIS. — If  the  dilatation  is  due  to  congenital  stenosis  of 
the  pylorus  the  prognosis  is  that  of  stenosis.  In  other  cases  the 
prognosis  depends  upon  whether  the  condition  arises  from  improper 
amounts  of  food  or  from  some  disease,  such  as  rachitis.  In  the 
former  class  the  prognosis  is  good,  and  the  stomach  under  a  proper 
regulation  of  the  diet  soon  assumes  its  natural  size.  In  the  second 
class  it  is  good,  although  as  a  rule,  the  stomach  will  remain  more 
or  less  distended  until  the  disease  which  causes  the  dilatation  has 
been  cured. 

TREATMENT. — If  the  case  is  an  obstinate  one,  lavage  is  an 
important  part  of  the  treatment.  In  many  cases,  however,  good 
results  are  obtained  simply  by  regulating  the  quality  and  quantity 
of  the  food.  When  the  food  is  first  given  in  the  proper  amount  it 
will  not  fill  the  stomach  nor  satisfy  the  demands  of  the  infant.  Under 
these  circumstances  the  infant  will  be  very  restless,  and  will  often 
cry  almost  continuously  from  the  time  of  one  feeding  until  the  next. 
The  nurse  must  be  made  to  understand  that  these  signs  of  discom- 
fort are  liable  to  last  for  a  nimiber  of  days,  until  the  stomach  has 
more  nearly  resumed  its  normal  size,  and  that  an  additional  supply 
of  food  must  not  be  given  to  the  infant  simply  because  it  cries  for 
more. 

CONTRACTION  OF  THE  STOMACH 

In  certain  cases  the  capacity  of  the  stomach  is  decidedly  dimin- 
ished. The  diminution  in  size,  as  a  rule,  depends  upon  a  lack 
of  use,  such  as  occurs  in  infantile  atrophy.    Sufficient  food  to  fill 
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the  stomach  is  not  taken,  and  in  this  way  the  stomach  is  not  called 
upon  to  perform  its  normal  work.  In  cases,  also,  in  which  there  is 
continuous  vomiting,  this  same  lack  of  use  may  produce  a  diminu- 
tion in  the  size  of  the  stomach.  These  cases  are  of  pathological 
rather  than  of  clinical  interest,  as  they  can  -seldom  be  diagnosticated, 
and  their  treatment  is  essentially  that  of  the  especial  disease  to 
which  they  are  secondary. 

DILATATION  AND  HYPERTROPHY  OF  THE  COLON 

(Hirschpning's  Disease.)     (Idiopathic  Dilatation  of  the  Colon.) 
This  disease  consists  in  a  very  marked  condition  of  dilatation 
and  hypertrophy  of  the  whole  or  of  a  part  of  the  large  intestine. 

Fic.  i6s 


ETIOLOGY.— The  etiology  of  the  condition  is  unknown.  The 
most  widely  held  theory  is  that  it  is  a  primary  congenital  malforma- 
tion. Some  writers  believe  that  it  may  in  some  cases  at  least,  rep- 
resent a  secondary  or  acquired  condition,  due  to  some  slight  and 
hardly  recognizable  obstruction.  The  sigmoid  flexure  of  infants  is 
normally  longer  than  that  of  adults,  and  it  is  conceivable  that  in  an 
especially  long  one,  kinks  might  occur,  which  would  lead  to  accumu- 
lation of  feces  and  gas,  to  dilatation,  and  eventually  to  compensatory 
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hypertrophy;  Or,  the  cause  of  the  stoppage  might  be  in  the  rectum. 
Against  the  theory  of  a  secondary  etiology  is  the  fact  that  the  symp- 
toms usually  appear  very  soon  after  birth,  and  that  in  the  cases 
which  have  come  to  autopsy,  no  constriction  has  been  found  in  the 
lower  part  of  the  intestinal  canal.  There  must  be  some  lack  of 
motility,  or  an  incomplete  power  of  contraction,  to  explain  why, 
with  congenital  hypertrophy  of  the  muscular  layers,  the  intestines 
are  incapable  of  expelling  their  contents. 
Fio.  i66 


Congenital  dilatation  of  the  colon.    (Hirschpning's  Disease) 


PATHOLOGICAL  ANATOMY.— The  condition  is  recognized  by 
its  characteristic  pathological  tissue  changes.  These  may  involve 
the  whole  of  the  large  intestine,  or  only  a  part.  The  lesion  macro- 
scopically  shows  as  a  dilatation  and  lengthening  of  the  colon,  with 
marlLcd  thickening  of  its  walls.  Microscopically,  the  principal  lesion 
is  a  marked  hypertrophy  of  all  the  muscular  layers,  the  thickening 
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of  the  muscularis  mucosae  being  especially  conspicuous.'   Secondaiy 
ulceration  of  the  mucous  membrane  is  often  foimd  post-mortem. 

SYMPTOMS.— The  chief  symptoms  are  distention  of  the  abdo- 
men and  constipation.  Both  symptoms  appear  very  soon  after 
birth.    The  constipation  is  very  oli^tinate,  and  patients  have  been 
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Dilatation  of  colon. 


known  to  go  as  long  as  two  weeks  without  a  movement  of  the  bowels. 
The  distention  of  the  abdomen  soon  becomes  very  extreme,  but  may 
temporarily  disappear  entirely  if  the  bowels  are  emptied  by  vigorous 
treatment  with  enemata,  and  purgatives.  Visible  peristalsis  is  pres- 
ent at  times. 

Nutrition  suffers  to  a  variable  extent.  Emaciation  may  become 
severe,  or  may  not  be  marked.  At  times  attacks  of  more  acute 
obstruction  may  occur,  with  colic  and  vomiting;  at  other  times  there 
may  be  attacks  of  diarrhea,  the  movements  bemg  foul,  and  often 
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containing  pus  and  blood.    Death  may  occur  from  collapse  in  an 
acute  attack,  from  peritonitis,  or  from  some  intercurrent  afiFection. 

DIAGNOSIS. — ^The  condition  should  be  suspected  whenever  there 
is  a  history  of  obstinate  constipation  and  enlarged  abdomen  existing 
from  birth.  The  diagnosis  is  confirmed  by  taking  a  roentgenogram 
after  filling  the  colon  through  the  rectum,  with  a  suspension  of 
bismuth. 

PROGNOSIS. — ^Most  cases  die  in  infancy.  In  a  few  cases,  the 
patients  have  lived  to  adult  life. 

TREATMENT.— Medical  treatment  is  only  palliative.  It  con- 
sists in  the  removal  of  the  accumulated  feces,  and  in  the  prevention, 
as  far  as  is  possible,  of  reaccimiulation.  Enemata,  frequently  re- 
peated, should  be  first  used,  and  after  as  much  emptying  as  possible 
has  been  effected,  purgatives  are  used. 

Surgical  treatment  offers  the  only  hope  of  permanent  cure,  but 
the  disease  is  so  imcommon  that  statistics  of  its  results  are  not  yet 
available.  An  artificial  anus  has  been  made  with  temporary  benefit. 
The  ideal  operation  is  removal  of  the  colon,  or  of  the  portion  involved 
in  the  lesion.  The  operation  is  a  very  dangerous  one,  is  attended  by 
severe  shock,  and  will  probably  always  have  a  high  mortality.  Never- 
theless, in  view  of  the  bad  prognosis  of  the  disease,  I  believe  operation 
should  be  recommended  in  marked  cases.  It  is  a  good  plan  to  operate 
in  two  stages.  At  the  first  operation  the  anastomosis  between  the 
sound  portions  of  the  bowel  above  and  below  the  lesion  is  made, 
and  a  part  of  the  bowel  is  stitched  to  the  abdominal  wall,  so  that 
if  acute  obstruction  occurs,  an  artificial  anus  may  be  easily  made. 
At  the  second  operation,  the  hypertrophied  colon  is  excised.  The 
results  depend  upon  the  amount  of  colon  involved.  If  the  lesion 
extends  down  to  the  rectum,  the  outlook  is  not  so  good  as  when 
there  is  soimd  tissue  available  for  anastomosis  above  and  below 
the  lesion. 

INTUSSUSCEPTION 

Intussusception  is  a  condition  in  which  a  part  of  the  intestine 
is  invaginated  into  another  part.  Under  these  circumstances  there 
is  an  outer  layer  of  intestine  within  which  is  the  part  of  the  intestine 
forming  the  invagination.  Only  a  small  portion  of  the  intestine  may 
be  invaginated,  or  it  may  extend  from  the  ileo-cecal  valve  to  the 
rectum.  Small  invaginations  are  frequently  found  at  the  post- 
mortem examinations  of  infants  and  young  children.  These  prob- 
ably take  place  during  the  death-struggle,  as  no  pathological  condi- 
tion is  found  in  connection  with  them.  This  form  is  usually  mul- 
tiple and  in  the  small  intestine.  The  form  of  intussusception  which 
occurs  during  life  is  chiefly  a  disease  of  infancy,  but  is  very  rare  under 
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three  months,  and  is  most  common  from  the  third  to  the  twelfth 
month.  At  this  age  the  large  intestine  is  shorter  in  relation  to  the 
small  intestine  than  in  the  adult,  while  the  mesentery  is  relatively 
longer,  and  thus  allows  much  greater  latitude  for  misplacement, 
especially  of  the  cecum  and  colon.  It  may  occur  in  later  childhood 
in  rare  instances. 

ETIOLOGY. — The  etiology  of  intussusception  is  obscure,  but  it 
is  probably  directly  due  to  increased  local  peristalsis.  Nothnagel 
has  shown  by  experiments  on  animals  that  intussusceptions  are 
formed  by  an  irregular  action  of  the  muscular  layers  of  the  intestinal 
wall.  In  infants,  it  is  probable  that  intussusception  is  produced  in 
the  same  way.  The  disease  is  commonest  in  poorly  nourished  chil- 
dren. While  the  condition  is  not  a  common  one,  it  is  the  most 
frequent  form  of  acute  intestinal  obstruction  seen  in  infancy  and 
childhood. 

PATHOLOGICAL  ANATOMY.— The  pathological  anatomy  de- 
pends  upon  the  tightness  of  the  constriction  and  the  length  of  the 
time  from  the  beginning  of  the  obstruction.  In  some  cases  the  in- 
carcerated portion  of  the  intestine  is  so  little  constricted  that  the 
bowel  remains  pervious.  In  other  cases  the  constriction  is  so  great 
that  the  tension  of  the  intestinal  capillaries  quickly  becomes  extreme, 
and  hemorrhage  occurs,  and  inflammation,  with  resulting  adhesions, 
is  apt  to  follow  rapidly.  The  intestine  may  not  only  be  invaginated, 
but  may  be  bent  on  itself,  an  important  point  to  remember  in  regard 
to  treatment. 

SYMPTOMS. — The  symptoms  of  intussusception  are  usually 
acute,  though  often  at  first  rather  obscure.  Often  the  first  thing 
noted,  is  a  condition  resembing  surgical  shock.  The  principal  symp- 
toms are  pain,  vomiting,  and  bloody  stools.  The  onset  is  usually 
with  pain  and  vomiting,  though  occasionally  the  bloody  movements 
are  noted  first.  The  pain  is  paroxysmal,  resembling  a  very  severe 
colic,  and  it  is  present  in  the  majority  of  cases,  though  it  may  be 
absent.  The  vomiting  is  most  severe  at  the  onset,  but  usually  con- 
tinues throughout  the  attack  and  may  become  stercoraceous  in  some 
cases.  There  may  be  one  or  two  fecal  stools  passed  at  the  begin- 
ning, but  soon  they  consist  of  mixed  blood  and  mucus  resembling 
currant  jelly  in  appearance,  and  no  more  fecal  matter  is  passed. 

The  mind  is  clear,  and  in  young  infants  the  face  is  often  tranquil 
between  the  paroxysms  of  pain,  so  that  on  looking  at  the  infant  it 
would  scarcely  be  supposed  that  a  serious  condition  was  present. 
Later,  however,  the  face  grows  haggard  and  the  eyes  become  sunken. 
During  the  first  twenty-four  to  forty-eight  hours,  and  even  longer, 
the  infants  will  often  take  their  food  quite  readily.    Tenesmus  is 
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at  times  present.  There  may  be  fever,  especially  when  inflammation 
has  occurred.  The  pulse  is  usually  quickened.  These  symptoms 
all  vary,  and  depend  on  the  amoimt  of  the  invagination.  In  some 
cases  these  are  the  only  signs  which  indicate  that  there  is  abdominal 
disturbance.  In  most  instances,  however,  either  at  once  or  within 
a  few  hours,  a  txunor  can  be  felt  in  the  abdomen.  The  tumor  is  the 
most  important  sign.  It  may  be  felt  in  various  parts  of  the  abdo- 
men, and  may  often  be  felt  by  rectal  examination.  It  has  even  been 
foimd  protruding  from  the  anus. 

DIAGNOSIS. — ^The  chief  points  in  the  diagnosis  of  intussuscep- 
tion are  the  occurrence  of  discharges  of  blood,  vomiting,  abdominal 
pain,  and  the  detection  of  an  abdominal  tirnior.  In  these  cases  a 
careful  rectal  examination  should  always  be  made,  for  a  tumor  can 
often  be  foimd  in  this  way  when  an  external  examination  has  failed 
to  detect  it.  I  have  seen  intussusception  mistaken  for  infectious 
diarrhea.  An  important  diagnostic  point  is  that  in  infectious  diar- 
rhea, the  mucus  is  streaked  or  spotted  with  blood,  while  in  intussus- 
ception the  mucus  and  blood  are  homogeneously  mixed.  No  case 
with  a  history  of  blood  in  the  stools  should  be  allowed  to  pass  with- 
out either  an  actual  inspection  of  the  discharges,  or  a  careful  abdom- 
inal and  rectal  examination. 

PROGNOSIS. — ^Without  treatment  the  prognosis  is  unfavorable, 
though  there  are  a  certain  number  of  recoveries  by  spontaneous 
reduction,  or  rarely  by  sloughing  of  the  invaginated  portion  of  the 
intestine,  which  is  then  passed  by  the  rectum.  If  death  takes  place, 
it  usuaUy  occurs  about  the  third  or  fourth  day,  or  at  any  rate  within 
a  week^  after  the  incarceration  is  complete.  When  the  incarceration 
is  not  complete  the  infant  may  live  for  many  weeks,  and  in  older 
children  in  rare  instances  the  disease  may  become  chronic. 

TREATMENT. — The  treatment  of  intussusception,  when  the 
diagnosis  has  been  definitely  made,  should  be  immediate,  as  in  no 
other  disease  does  a  delay  result  in  more  serious  consequence.  Food 
and  cathartics  or  laxatives  are  contra-indicated.  Immediate  lapa- 
rotomy is  indicated  in  all  cases.  Attempts  to  reduce  the  intussus- 
ception by  hydrostatic  pressure  are  too  uncertain,  and  may  cause 
unwarranted  delay.  The  results  of  operation  depend  on  how  early 
in  the  course  of  the  disease  it  is  performed.  If  it  is  performed  early, 
the  surgeon  can  often  easily  reduce  the  invagination,  and  the  intes- 
tine may  not  show  such  serious  signs  of  damage  as  to  require  resec- 
tion. In  such  cases,  the  prognosis  is  much  better.  If  the  operation 
is  performed  later,  not  only  will  the  patient's  general  condition  be 
worse,  but  adhesions  will  have  formed,  and  resection  will  be  necessary. 
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VOLVULUS 

By  volvulus  is  meant  a  twisting  or  bending  of  the  intestine.  This 
condition  is  more  apt  to  occur  in  early  life  than  later,  possibly  because 
of  the  greater  proportionate  length  of  the  mesentery  at  thi^  time, 
which  allows  the  intestine  greater  latitude  of  motion.  It  occurs 
either  by  itself  or  in  connection  with  intussusception,  from  which 
it  is  to  be  differentiated  by  the  absence  of  blood  and  mucus  in  the 
discharges. 

HERNIA 

The  most  common  form  of  hernia  encountered  in  early  life  is  the 
umbiUcal  hernia  of  infancy,  which  has  been  described  in  the  Division 
on  Diseases  of  the  Newborn.    Inguinal  hernia  is  sometimes  seen  in 


Worsted  truss  for  the  treatment  oi  insuinal  hernia  in  infants 


infants.  It  is  usually  easily  reducible,  but  protrudes  again  when 
the  infant  cries.  A  truss  made  of  a  skein  of  worsted  which  is 
anchored  by  being  passed  around  the  waist,  and  then  passed  through 
the  groin  and  about  the  thigh,  will  often  suffice  to  keep  the  hernia 
in  place  until  spontaneous  recovery  occurs.  If  the  hernia  resists  this 
simple  treatment,  it  becomes  essentially  a  surgical  affection. 
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FISSURE  OF  THE  ANUS 

This  condition  is  seen  both  in  infants  and  children,  and  is  not 
very  uncommon.  The  usual  cause  is  constipation.  The  passage  of 
a  large,  hard  stool  causes  a  tear,  and  when  this  is  repeated,  healing 
is  prevented.  External  trauma,  such  as  careless  use  of  a  rectal 
syringe,  or  the  scratching  caused  by  pin-worms,  may  cause  a  similar 
tear,  but  these  fissures  usually  heal  readily,  unless  the  cause  is 
repeated. 

The  fissure  is  a  linear  ulcer,  which  may  be  situated  at  the  muco- 
cutaneous jimction,  or  a  short  distance  from  it.  The  chief  symptom 
is  pain,  which  accompanies  defecation,  and  continues  for  some  time 
afterward.  The  patients  dread  a  movement  of  the  bowels,  cry  as 
soon  as  the  impulse  comes,  and  often  resist  the  impulse  so  that  chronic 
constipation  results,  a  condition  which  makes  the  fissure  worse.  A 
young  child  usually  refers  the  pain  to  the  abdomen,  or  some  neigh- 
boring part,  rather  than  to  the  anus.  The  diagnosis  is  easily  made 
by  inspection  of  the  anus. 

TREATMENT.— The  fissure  should  be  touched  with  the  solid 
nitrate  of  silver  stick,  and  the  applications  should  be  repeated  every 
two  days  imtil  the  lesion  heals.  The  parts  should  be  kept  clean, 
and  constipation  should  be  prevented.  If  these  measures  fail,  the 
sphincter  must  be  stretched  under  anesthesia. 

HEMORRHOIDS 

Hemorrhoids  are  rarely  met  with  in  infancy  and  early  childhood, 
although  they  can  occur.  The  chief  cause,  as  in  adults,  is  chronic 
constipation.  The  treatment  of  the  constipation  is  the  important 
thing  in  childhood.  This,  with  the  ordinary  local  measures,  such 
as  the  application  of  cold  compresses  after  stool,  careful  reduction, 
and  the  application  of  astringent  ointments,  usually  suffices  for  a 
cure.  Operation  should  not  be  necessary  in  early  life,  unless  the 
condition  is  neglected. 

PROLAPSE  OF  THE  RECTUM 

In  this  condition  either  the  mucous  membrane  of  the  rectum, 
or  the  entire  rectal  wall,  protrudes  beyond  the  sphincter.  It  is  a 
condition  seen  almost  exclusively  in  early  life.  It  is  most  common 
in  the  second  and  third  years,  but  may  be  seen  in  younger  infants 
and  in  older  children. 

ETIOLOGY. — ^The  cause  of  the  frequent  occurrence  of  prolapse 
in  early  life  is  the  lack  of  muscular  support  about  the  anus  at  that 
age.    It  is  often  seen  in  atrophied  infants.    The  exciting  cause  is 
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straining  at  stool,  and  consequently  the  condition  is  met  with  both 
in  constipation,  and  after  diarrhea  with  tenesmus.  Straining  at 
stool  is  at  times  excited  by  reflex  irritation,  and  prolapse  of  the 
rectum  may  be  a  symptom  of  phimosis,  or  of  stone  in  the  bladder. 

SYMPTOMS. — The  prolapse  usually  occurs  when  the  child  has  a 
movement  of  the  bowels.  It  is  usually  easily  reducible,  but  tends 
to  reappear  with  each  bowel  movement,  and  in  pronoimced  cases 
may  come  down  at  other  times.  The  appearance  of  the  timior 
varies  with  the  severity  of  the  case.  In  mild  cases  there  is  simply  a 
protruding  fold  of  mucous  membrane  surrounding  the  anus.  In  the 
majority  of  cases,  there  is  quite  a  large  tumor  of  a  deep,  purplish- 
red  color,  which  bleeds  easily. 

DIAGNOSIS. — The  appearance  of  the  protruding  tumor  at  the 
anus  is  characteristic.  In  rare  cases  intussusception  shows  a  similar 
protrusion,  but  in  prolapse  all  symptoms  of  acute  intestional  obstruc- 
tion are  absent. 

PROGNOSIS. — The  eventual  prognosis  is  good,  but  the  disease 
is  often  obstinate,  and  requires  prolonged  treatment. 

TREATMENT.— Each  time  that  the  tumor  prolapses,  it  should 
be  bathed  with  ice  water,  and  then  carefully  reduced  with  the  oiled 
fingers,  the  central  portion  being  pushed  back  first.  After  reduction 
a  strip  of  adhesive  plaster  three  inches  wide  should  be  applied  in 
such  a  manner  as  to  hold  the  buttocks  tightly  together.  *  The  child 
should  be  kept  in  bed  for  the  first  week  of  the  treatment.  Later,  it 
should  be  made  to  lie  down  for  about  half  an  hour  after  defecation. 
Children  who  have  graduated  from  the  diaper,  should  never  be 
allowed  when  at  stool  to  sit  upon  a  chamber,  or  low  chair,  or  upon 
a  water-closet  seat  the  opening  of  which  is  of  adult  size.  They  should 
have  their  own  chair,  with  a  small  opening. 

The  underlying  condition  should  be  treated.  Constipation  should 
be  treated  at  first  by  enemata,  and  then  by  mild  laxatives  sufficient 
to  keep  the  stools  semi-liquid,  but  not  so  strong  as  to  produce  active 
purgation.  The  tenesmus  accompanying  diarrhea  may  be  relieved 
by  small  injections  of  ice  water  containing  tannic  acid.  Supposito- 
ries containing  opium  may  be  necessary  in  more  severe  cases. 

Occasionally,  in  long-standing  cases,  reduction  is  difficult.  It  may 
be  facilitated  by  applying  a  two  per  cent  solution  of  cocaine.  In 
the  most  resistant  cases  the  tumor  should  be  touched  with  the  paquelin 
cautery,  making  a  series  of  radial  linear  markings  about  an  inch  apart. 


IV.    NEW  GROWTHS 

New  growths  in  the  gastro-enteric  tract  are  very  rare  in  infancy 
and  childhood,  and  are  mostly  confined  to  the  myxomatous  polypi 
of  the  rectum. 

Polypus  of  the  rectum  is  more  common  in  early  life  than  at  any 
other  period.  Hemorrhage  from  the  rectum,  when  not  due  to  con- 
stipation, diarrhea,  or  fissure,  usually  arises  from  polypi.  A  careful 
examination  for  this  growth  should  be  made  when  rectal  bleeding 
is  frequent  or  large.  Rectal  polypi  are  of  various  sizes,  and  may 
be  myxofibromata  or  adenomata.  The  surface  of  the  polypus  is 
usually  smooth,  and  the  pedicle  is  often  long  and  thin.  The  diag- 
nosis is  easily  made  by  a  digital  examination.  The  treatment  is 
either  to  twist  or  cut  oflf  the  polypus.    The  growth  is  not  apt  to  recur. 


\.    NERVOUS  DISTURBANCES 

ETIOLOGY. — The  functions  of  the  digestive  tract  may  be  dis- 
turbed by  influences  acting  through  the  nervous  system.  The 
result  of  such  influences  is  a  secondary  disturbance  of  fimction.  Both 
the  secretory  and  mechanical  functions  of  the  digestive  system  may 
be  affected.  When  the  secretory  functions  are  disturbed,  the  result 
is  indigestion,  and  the  symptoms  are  indistinguishable  from  those  of 
indigestion.  Consequently,  nervous  disturbance  is  only  one  of  the 
many  causes  concerned  in  the  production  of  indigestion.  When  the 
mechanical  functions  of  the  gastro-enteric  tract  are  disturbed,  the 
results  are  quite  characteristic,  and  both  the  symptoms  and  treat- 
ment are  sufficiently  distinct  from  those  of  indigestion  to  require 
separate  description. 

The  easily  irritated  nervous  system  of  the  young  child  renders 
it  particularly  liable  to  react  to  various  external  stimuli.  There  is 
variation  in  the  excitability  of  the  nervous  system  in  different  indi- 
vidual children.  The  tendency  to  reaction  may  be  increased  by 
errors  in  the  infant's  care  and  routine,  such  as  noisy  surroundings, 
too  much  attention,  and  stories  or  games  of  too  exciting  a  character. 
These  errors  produce  over-irritability  and  over-exhaustion  of  the 
nerve  centers,  which  become  liable  to  abnormal  reaction. 

The  exciting  causes  acting  through  the  nervous  system  to  produce 
gastro-intestinal  symptoms,  are  various.  The  most  common  are 
extremes  of  heat  and  cold.  In  infants  that  is  the  most  common 
factor,  and  the  usual  result  is  diarrhea.  In  such  cases,  the  over- 
heating of  the  baby  affects  the  nerve  centres,  and  the  abnormal 
influences  transmitted  to  the  nervous  mechanism  of  the  intestine 
cause  increased  peristalsis,  without  there  being  any  indigestion. 
The  condition  is  somewhat  analogous  to  a  mild  heat-stroke,  and 
indeed,  in  heat-stroke  or  heat-exhaustion,  diarrhea  of  a  similar 
character  is  frequently  seen  as  a  symptom.  Part  of  the  prevalence 
of  acute  diarrhea  in  the  summer  months  is  due  to  this  cause,  and 
ftervous  diarrhea  is  one  of  the  forms  included  under  the  vague 
heading  of  **  summer  diarrhea,"  although  it  is  the  least  common 
and  least  serious  form.  Cold  also  may  produce  an  acute  diarrhea 
through  nervous  influences,  both  in  infants  and  older  children.  A 
sudden  chilling  of  the  surface  of  the  body,  such  as  occurs  when  a 
child  is  exposed  to  a  cold  draught,  falls  into  the  water,  or  even  is 
exposed  to  a  sudden  change  of  temperature  without  proper  modifi- 
cation of  the  clothing,  will  at  times  produce  an  acute  diarrhea. 
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In  indigestion  the  local  nervous  mechanism  of  the  intestine  is 
stimulated  by  its  abnormal  contents,  and  diarrhea  results.  Pro- 
longed stimulation  from  indigestion  may  lead  to  local  overexcitability 
of  the  nervous  mechanism  governing  peristalsis,  and  such  a  condi- 
tion may  remain  after  the  indigestion  has  been  cured  by  proper 
dietetic  treatment.  The  result  is  a  continuing  diarrhea  which  is 
not  due  to  indigestion,  but  is  of  nervous  origin,  which  clinically 
resembles  the  nervous  diarrhea  from  other  causes,  except  that  it 
is  more  chronic,  and  which  requires  entirely  different  treatment  from 
the  diarrhea  caused  directly  by  indigestion.  Such  a  condition  of 
nervous  diarrhea  may  also  follow  infectious  diarrhea. 

Excitement  and  fright  may  disturb  the  gastro-intestinal  function 
through  the  nervous  system  in  the  same  way  as  extremes  of  heat 
and  cold.  In  excitable  children,  vomiting  is  often  produced  by  fright 
and  excitement.  Nervous  disturbances  occur  both  in  breast-fed  and 
bottle-fed  infants. 

SYMPTOMS. — The  two  chief  symptoms  of  nervous  disturbances 
of  the  gastro-enteric.  tract  are  diarrhea  and  vomiting. 

NERVOUS  DIARRHEA.— In  nervous  diarrhea  the  stools  are 
increased  in  niunber  and  diminished  in  consistency.  An  infant 
usually  has  from  five  to  nine  loose  movements  daily.  The  appear- 
ance of  the  stools  is  normal  in  every  way,  except  for  the  more  watery 
consistency.  The  color  and  odor  are  normal,  and  they  do  not  con- 
tain curds,  undigested  masses,  mucus,  nor  blood.  The  diarrhea 
may  cease  spontaneously  after  one  or  two  days,  or,  as  a  result  of  con- 
tinuing irritability  of  the  nervous  mechanism  governing  peristalsis, 
the  diarrhea  may  continue.  There  may  also  in  infants  be  an  ele- 
vation of  the  body  temperature  at  the  onset  in  cases  produced  by 
heat,  but  this  usually  falls  to  the  normal  in  twenty-four  hours. 

In  older  children,  especially  in  the  cases  produced  by  cold,  there 
is  often  a  sudden  attack  of  colic,  with  borborygmus,  followed  by  one 
or  two  forcibly  expelled  loose  movements.  The  attack  usually  ceases 
spontaneously  unless  the  children  are  over-fed.  In  the  type  pro- 
duced by  heat  there  is  simply  a  tendency  to  frequent  loose  movements. 

There  is  a  somewhat  more  chronic  form  of  nervous  diarrhea, 
which  is  the  type  caused  by  the  increased  peristaltic  irritability  left 
behind  after  some  form  of  indigestion  or  infection.  This  form  is 
quite  common,  and  the  symptoms  are  characteristic.  It  is  marked 
by  the  occurrence  of  an  immediate  movement  of  the  bowels  every  time 
an  infant  is  fed.  The  mother  often  reports  that  "  everything  he 
eats  goes  right  through  him."  The  number  of  movements  in  twenty- 
four  hours  is  about  equal  to  the  number  of  feedings,  and  the  physi- 
cian should  suspect  this  condition  in  healthy-appearing  children, 
when  the  number  of  movements  in  twenty-four  hours  is  six,  seven, 
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or  eight,  and  should  inquire  if  the  bowels  move  with  each  feeding. 
This  form  of  nervous  diarrhea  is  produced  by  the  feeding  entering 
the  stomach  and  duodenum,  and  causing  a  stimulation  of  peristalsis 
which  is  exaggerated  by  the  condition  of  the  nervous  mechanism. 
The  stools  in  this  type  are  like  those  of  the  more  acute  form,  loose, 
but  otherwise  normal  in  appearance. 

NERVOUS  VOMITING. — This  condition  is  occasionally  seen  in 
children  with  excitable,  high-stnmg  nervous  systems.  The  precipi- 
tating cause  is  usually  emotional  excitement.  Vomiting  occurs  sud- 
denly, without  nausea  or  straining,  and  is  usually  not  repeated. 
The  vomitus  consists  of  the  food  last  taken,  and  shows  no  evidence 
of  indigestion.  The  condition  reminds  one  of  the  vomiting  seen  in 
high  bred  puppies. 

DIAGNOSIS. — The  diagnosis  of  nervous  diarrhea  depends  chiefly 
upon  the  character  of  the  stools,  which  show  no  evidence  of  indi- 
gestion, fermentation,  or  infection.  The  moving  of  the  bowels 
with  each  feeding  is  a  fairly  characteristic  symptom,  but  the  diag- 
nosis should  not  be  made  without  actual  inspection  of  the  stools. 

PROGNOSIS. — The  prognosis  of  both  nervous  diarrhea  and 
nervous  vomiting  is  good.  In  some  cases,  without  proper  treatment, 
nervous  diarrhea  may  continue  for  a  considerable  time,  and  may 
lead  to  some  loss  in  weight. 

TREATMENT. — In  the  acute  type  of  nervous  diarrhea,  infants 
should  be  given  a  dose  of  castor  oil,  one  teaspoonful  in  the  first  six 
months,  two  teaspoonfuls  after  the  age  of  six  months.  After  the 
castor  oil,  the  next  three  or  four  feedings  should  be  withheld,  boiled 
water  being  given  instead.  The  object  of  the  castor  oil  is  not  so 
much  to  empty  the  bowel,  as  to  produce  a  maximum  stimulus  to 
peristalsis,  after  which,  if  food  be  withheld,  peristaltic  irritability 
is  lessened.  During  the  period  of  withholding  food,  bismuth  sub- 
nitrate  may  be  given,  in  doses  of  five  grains  every  four  hours,  and 
should  be  continued  after  feeding  is  resumed,  if  there  is  still  any 
tendency  to  loose  movements.  If  the  diarrhea  resists  this  treat- 
ment, paregoric  should  be  given  as  in  the  more  chronic  type. 

In  the  form  of  nervous  diarrhea  due  to  increased  local  peristaltic 
irritability,  in  which  the  bowels  tend  to  move  after  each  feeding, 
small  doses  of  opium  act  almost  like  a  specific.  In  this  more  chronic 
type,  an  initial  dose  of  castor  oil  is  not  indicated,  but  paregoric  should 
be  given  in  small  doses  proportioned  to  the  age  of  the  child.  The 
quantities  to  be  given  every  four  hours  at  the  different  ages  are  the 
following: — In  the  first  three  months,  mi;  in  the  second  three 
months,  mii  ;  in  the  second  six  months,  m  v;  in  the  second  year,  mx  ; 
after  the  second  year,  mxv   to  xxx,  according  to  age.    Nervous 
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diarrhea  is  the  only  form  of  diarrheal  disease  in  which  any  opium 
preparation  should  ever  be  part  of  the  routine  treatment.  Its  action  in 
checking  peristalsis  is  specific  for  this  type.  In  cases  in  which  there 
is  any  doubt  as  to  the  diagnosis  of  nervous  diarrhea,  or  any  suspi- 
cion that  any  indigestion,  fermentation,  or  infection  may  be  present, 
it  is  safer  not  to  use  paregoric,  as  in  such  conditions  diarrhea  should 
not  be  checked.  Bismuth  may  be  used  in  place  of  paregoric  in  the 
doubtful  cases.    It  is  less  effective  than  paregoric. 

In  older  children,  nervous  diarrhea  may  be  treated  in  the  same 
way  as  in  infants.  The  condition  is  not  so  persistent,  and  usually 
is  relieved  by  castor  oil  and  the  withholding  of  food.  If  the  diarrhea 
tends  to  continue,  bismuth  is  safer  than  paregoric,  as  the  inspection 
of  the  movements  does  not  give  such  certain  information  as  to  ab- 
sence of  indigestion  as  it  does  in  infancy. 

Nervous  vomiting  requires  no  treatment  other  than  the  correc- 
tion of  any  faults  of  hygiene  which  may  be  contributing  causes  of 
nervous  over-exdtability. 


VI.    DISTURBANCES  OF  DIGESTION 

Disturbances  of  digestion  constitute  the  most  common  and  im- 
portant division  of  the  diseases  of  the  gastro-enteric  tract  in  infancy 
and  childhood. 

GENERAL  ETIOLOGY.— A  disturbance  of  digestion  may  be 
caused  by  some  single  etiological  factor,  or  may  be  the  result  of  a 
number  of  etiological  factors  acting  together.  Also,  the  etiological 
factors  which  act  in  different  cases  may  be  entirely  different.  The 
physician  must  be  fully  familiar  with  this  manifold  etiology. 

Lack  of  Development. — The  great  frequency  of  disturbances  of 
digestion  in  early  life  can  only  be  attributed  to  differences  of  anatomy 
and  physiology  in  the  child  and  in  the  adult.  The  digestive  system 
of  the  child,  as  compared  with  that  of  the  adult  shows  a  relative  lack 
of  development,  chiefly  in  function,  though  partly  in  structure.  It 
is  true  that  the  functional  development  of  the  infantile  gastro-enteric 
tract  is  designed  for  and  suited  to  the  digestion  of  human  milk. 
Nevertheless,  it  is  relatively  undeveloped,  and  consequently  sensi- 
tive to  the  action  of  other  etiological  factors,  such  as  improper  regi- 
men of  nursing,  variations  in  the  breast  milk  through  improper 
regimen  of  lactation,  errors  of  hygiene,  and  other  external  influences. 
When  the  food  is  not  human  milk,  but  is  something  else,  for  the 
digestion  of  which  the  infantile  gastro-enteric  tract  is  not  designed, 
the  factor  of  lack  of  development  becomes  all  the  more  important. 

The  lack  of  development  due  to  age  alone,  may  be  regarded  as  the 
constant  underlying  factor  in  the  disturbances  of  digestion.  It  does 
not  act  alone,  but  is  the  cause  whereby  other  etiological  factors  pro- 
duce disturbance  in  children  when  they  would  produce  no  disturb- 
ance in  adults. 

Inherited  Individual  Variations  in  Digestive  Power. — The 
fxmctional  power  of  digestion  is  not  constant.  A  number  of  babies 
cannot  digest  the  same  food  because  they  are  of  the  same  age  or 
weight.  As  suggested  in  the  division  on  Feeding,  there  is  unlimited 
variation  in  the  digestive  powers  and  nutritive  requirements  of  dif- 
ferent individual  babies  and  young  children.  It  is  impossible  to 
say  how  much  of  this  variation  is  inherited,  and  how  much  is  ac- 
quired. There  can  be  no  doubt,  however,  that  part  of  it  is  inherited, 
because  babies  of  the  same  age,  under  the  same  hygienic  surroundings, 
and  with  the  same  food,  often  show  different  digestive  powers  and 
nutritive  requirements.  It  is  probable  that  inheritance  plays  an 
important  part  in  the  power  of  the  digestive  apparatus  with  which 
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a  baby  is  equipped  at  the  start  of  life.  Indeed  it  would  be  remark- 
able if  it  were  not  so,  and  the  so-called  constitutional  factor  is  be- 
coming constantly  more  and  more  important  in  our  conceptions  of 
etiology. 

Faulty  Hygienic  Surroundings. — ^The  individual  variation  in 
digestive  power  and  nutritive  requirements  is  further  increased  by 
the  different  hygienic  surroundings  encountered  by  infants  and 
children.  Most  of  the  violations  of  the  rules  of  hygiene  which  are 
requisite  for  the  proper  development  of  yoimg  human  beings,  can 
react  on  the  digestive  system,  and  are,  perhaps,  more  apt  to  exercise 
their  unfavorable  influence  there  than  in  any  other  part  of  the  body. 
Bad  air,  insufficient  fresh  air,  insufficient  sleep,  improper  clothing, 
faulty  care  of  the  mouth  and  teeth,  overstimulation  of  the  nervous 
system,  all  these  have  an  effect  on  the  power  of  digestion.  It  is 
easy  to  see  that  with  a  varying  inheritance  and  with  varying  hygienic 
surroundings,  there  can  be  no  limit  to  the  individual  variation  in 
the  powers  of  digestion. 

Sudden  External  Influences. — The  digestive  power  may  be 
suddenly  lowered  by  influences  from  outside  the  body.  Whereas 
faulty  hygienic  surroundings  produce  a  continual  chronic  condition 
of  lowered  digestive  power,  these  suddenly  acting  influences  produce 
a  temporary  or  acute  lowering  of  digestive  power.  The  most  com- 
mon of  these  sudden  disturbing  influences  acting  from  outside  are 
heat,  cold,  and  exhaustion.  In  the  division  on  Nervous  Disturb- 
ances of  the  Gastro-enteric  Tract,  we  have  seen  how  heat  can  act 
in  deranging  the  mechanical  function  of  the  digestive  canal.  It  can 
also  derange  the  secretory  function,  and  the  result  of  such  derange- 
ment is  indigestion.  Extremely  hot  weather,  especially  under  faulty 
hygienic  conditions,  produces  a  rapid  lowering  of  digestive  power. 
Sudden  changes  of  temperature,  sudden  chilling  of  the  body,  and 
physical  exhaustion,  may  have  the  same  effect.  These  suddenly 
acting  external  influences  have  a  great  deal  to  do  with  many  of  the 
cases  of  acute  indigestion  which  are  so  common  in  early  life. 

Disease. — Disease  in  other  parts  of  the  body  may  exercise  an 
unfavorable  influence  on  the  digestive  function  at  all  ages,  and  is 
particularly  liable  to  do  so  in  early  life.  Acute  diseases  will  cause 
a  sudden  lowering  of  digestive  power  very  similar  to  that  caused 
by  the  external  influences  just  described.  Chronic  disease  will  cause 
a  chronic  lowering  of  digestive  power  very  similar  to  that  caused  by 
faulty  hygienic  surroundings. 

The  Food. — The  etiological  factors  which  we  have  considered  up 
to  this  point  have  to  do  with  the  digestive  powers  of  infants  and 
children.  The  most  important  of  all  etiological  factors,  however,  is 
the  character  of  the  food  given,  and  the  manner  of  its  giving.    The  diges- 
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tive  system  of  the  infant  is  designed  for  human  milk,  but,  under 
modem  conditions  of  life,  the  quality  of  hiunan  milk  is  not  always 
what  it  should  be.  Faulty  inheritance,  faulty  hygienic  surroundings, 
sudden  disturbing  influences  from  outside,  and  disease — all  these 
factors  may  act  upon  the  mother  as  well  as  upon  the  child.  The 
result  of  their  action  on  the  mother  may  be  an  acute  or  chronic  dis- 
turbance of  the  function  of  lactation,  leading  to  a  sudden  and  tem- 
porary, or  gradual  and  continual,  abnormal  change  in  the  quality 
of  the  breast  milk.  This  may  either  alone  or  in  conjunction  with 
other  etiological  factors,  produce  acute  or  chronic  disturbance  of 
digestion  in  the  infant.  Nevertheless,  so  much  more  perfectly  adapted 
is  human  milk  to  the  digestive  apparatus  of  infants,  than  is  any  other 
food,  that  disturbances  of  digestion  are  very  much  less  common  in 
breast-fed  babies  than  in  the  artificially  fed. 

When  the  food  given  to  an  infant  is  not  human  milk,  it  is  a  foreign 
body,  as  far  as  the  physiology  of  the  infantile  digestion  is  concerned. 
That  such  food  is  a  foreign  body  does  not  mean  that  it  is  necessarily 
incapable  of  digestion.  Whether  or  not  it  is  properly  digested  de- 
pends largely  on  its  composition.  If  it  is  carefully  prepared,  in 
accordance- with  the  principles  described  in  the  Division  on  Feeding, 
it  will  often  be  digested  as  well  as  if  it  were  not  a  foreign  body. 
Nevertheless,  it  is  never  as  good  a  theoretical  food  as  is  human  milk, 
and  no  matter  how  carefully  it  is  prepared,  one  or  more  of  the  fac- 
tors described  above,  such  as  inherited  weakness  of  digestion,  external 
disturbing  influence,  faulty  hygiene,  or  disease,  may  cause  an  inability 
to  digest  a  food  which  is  essentially  a  foreign  body.  It  is  for  this 
reason  that  disturbances  of  digestion  are  so  much  more  conunon  in 
artificially  fed  infants,  even  when  the  composition  of  the  food  is 
carefully  regulated. 

When  the  composition  of  an  artificial  food  is  not  carefully  regu- 
lated in  accordance  with  the  principles  described  in  the  Division 
on  Feeding,  it  is  much  more  apt  to  act  as  a  foreign  body,  and  hence, 
not  to  be  properly  digested.  In  some  babies,  the  constitutional 
power  of  digestion  is  so  good,  that  even  with  food  not  of  proper 
quality,  disturbance  of  digestion  does  not  occur.  More  often,  how- 
ever, if  some  grave  offense  against  the  principles  of  feeding  is  com- 
mitted, indigestion  will  result. 

In  older  children,  whose  diet  is  more  varied,  the  same  principles 
apply.  The  quality  of  the  food  given  may  be  good,  carefully  regu- 
lated in  accordance  with  the  proper  principles  of  feeding,  and  yet 
the  other  factors  influencing  the  power  of  digestion  may  cause  dis- 
turbance. On  the  other  hand,  in  children  with  good  digestive  power, 
the  quality  of  the  food  may  be  so  improper,  that  indigestion  may 
be  produced,  and  in  older  children  the  opportunity  for  dietetic  errors 
is  very  great. 
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Not  only  is  the  quality  of  the  food  important,  but.  also  the  manner 
of  its  giving.  If  it  be  given  in  excessive  quantity,  the  difficulties 
attending  its  digestion  are  exaggerated,  and  indigestion  may  result. 
Simple  overfeeding  is  one  of  the  commonest  causes  of  indigestion. 
If  the  food  be  given  at  irregular  and  improper  intervals,  this  also, 
is  likely  to  result  in  disturbance  of  the  fimction  of  digestion. 

It  is  often  difficult  to  draw  a  distinction  between  the  food  as  a 
factor  in  disturbed  digestion,  and  the  various  factors  which  lower 
the  digestive  power.  It  is  a  disturbance  in  the  relation  of  the  food 
given  to  the  digestive  power  which  causes  the  disease.  The  cause 
may  lie  chiefly  or  wholly  in  the  food,  or  chiefly  or  wholly  in  the 
digestive  power  of  the  individual  child. 

Bacteria. — ^The  r61e  of  bacteria  in  the  disturbances  of  digestion 
is  one  of  the  unsettled  problems  in  the  nutritional  diseases  of  in- 
fancy. The  intestinal  canal  is  normally  the  home  of  a  great  variety 
of  bacteria,  belonging  for  the  most  part  to  the  class  of  saprophytes, 
or  at  any  rate,  leading  a  saprophytic  existence,  and  deriving  their 
nutriment  from  the  food  contents  of  the  intestine  rather  than  from 
the  tissues  of  the  host.  A  certain  amount  of  bacterial  fermenta- 
tion is  therefore  constant  and  normal  in  the  intestinal  canal.  The 
most  generally  accepted  theory  is,  that  under  normal  conditions,  the 
numbers  of  the  various  varieties  of  microorganisms  are  so  balanced 
one  against  another,  that  bacterial  fermentation  not  only  does  no 
harm,  but  is  possibly  a  condition  essential  to  proper  digestion. 

It  has  been  shown  that  in  vitro ^  the  growth  of  many  of  the  varieties 
of  bacteria  foimd  in  the  intestine  may  be  influenced  favorably  or 
unfavorably  by  changes  in  the  chemistry  of  the  culture  media  on 
which  they  are  grown.  It  is  probable  that  a  similar  effect  may  be 
produced  in  the  intestinal  canal  by  changes  in  the  chemistry  of  the 
food.  Such  changes  in  the  chemistry  of  the  food  which  enters  the 
intestine  may  be  produced  by  overfeeding  with  the  different  food 
elements,  fat,  carbohydrate,  or  protein,  or  by  indigestion  in  the 
stomach  or  intestine.  The  result  of  changes  in  the  chemistry  of 
the  food  would  be  a  disturbance  of  the  normal  bacterial  balance, 
an  excessive  predominance  of  certain  varieties  of  bacteria  over  other 
varieties,  and  an  excess  of  some  particular  kind  of  fermentation. 
It  is  conceivable  that  the  same  condition  of  bacterial  fermentation 
of  a  particular  kind  might  be  produced  by  the  introduction  from 
without  in  the  food,  of  a  large  number  of  bacteria  belonging  to  one 
of  the  varieties  normal  to  the  intestine,  or  by  the  introduction  of 
a  smaller  number  of  some  variety  which  is  not  a  normal  inhabitant. 
The  relative  importance  of  disturbance  of  the  bacterial  balance  from 
changes  in  the  chemistry  of  the  intestinal  contents,  and  from  the 
introduction  of  bacteria  from  without,  is  not  known.    The  evidence 
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is  in  favor  of  the  greater  importance  of  changes  in  the  chemistry  of 
the  intestinal  contents,  and  if  this  is  so,  abnormal  bacterial  changes 
are  secondary  to  other  forms  of  indigestion. 

PATHOLOGY.  How  the  Various  Etiological  Factors  Pro- 
duce Disease. — Disturbance  of  digestion  results  from  lack  of  bal- 
ance between  the  digestive  power  and  the  food  given,  with  or  without 
the  added  factor  of  abnormal  bacterial  fermentation.  The  changes 
produced  by  this  lack  of  balance,  with  or  without  fermentation,  are 
for  the  most  part  chemical.  Symptoms  of  the  disturbance  are  pro- 
duced in  three  ways.    They  are  the  following: — 

1.  Irritation  of  the  mucous  membrane. 

2.  Disturbance  of  metabolism. 

3.  Absorption  of  toxic  products. 

Irritation. — The  irritation  of  the  mucous  membrane  in  indiges- 
tion may  be  purely  mechanical.  If  a  young  child  eats  a  quantity 
of  pickles  or  cucumbers,  it  is  not  any  chemical  change  in  the  food 
which  produces  the  trouble,  but  the  mechanical  irritation  of  a  sub- 
stance which  in  the  delicate  stomach  or  intestine  of  early  life,  acts 
as  a  foreign  body.  Similarly,  if  an  excessive  quantity  of  casein 
is  not  digested,  the  curds  may  produce  symptoms  by  mechanical 
irritation. 

Very  often,  however,  it  is  the  chemical  changes  in  the  food  con- 
tents which,  in  indigestion,  produce  irritation  of  the  mucous  mem- 
brane of  the  gastro-enteric  tract.  Excessive  bacterial  fermentation 
also  may  result  in  the  formation  of  products  which  are  not  absorbed, 
but  act  purely  as  chemical  irritants.  It  is  impossible  to  separate 
the  chemical  changes  produced  in  the  food  by  pure  disturbance  of 
the  chemistry  of  digestion,  from  those  produced  by  abnormal  bac- 
terial fermentation. 

The  anatomical  changes  produced  by  the  irritation  of  the  mucous 
membrane  in  indigestion  are  unimportant,  and  bear  no  constant 
relation  whatever  to  the  etiological  factors  involved.  Very  often 
there  are  no  macroscopic  changes  whatever.  There  may  be  conges- 
tion of  the  mucous  membrane,  excessive  secretion  of  mucus,  or  some 
desquamation  of  the  epithelium.  In  a  few  cases  of  long-standing, 
or  cases  in  which  mechanical  irritation  was  excessively  severe,  there 
may  be  follicular,  or  even  ulcerative,  ileo-colitis,  the  lesions  resemb- 
ling those  seen  in  the  infections. 

Disturbance  of  Metabolism. — The  most  important  effect  ol 
indigestion  is  disturbance  of  the  general  metabolism  of  the  body. 
One  of  the  most  important  steps  in  advance  in  the  progress  of  our 
knowledge  was  the  recognition  of  the  fact  that  the  function  of  diges- 
tion cannot  be  considered  apart  from  that  of  the  general  metabolism. 
It  is  to  European  writers  that  we  chiefly  owe  this  advance.     For  a 
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long  time  they  have  been  classifying  functional  disturbances  of  the 
gastro-enteric  tract  under  the  general  heading  of  disturbances  of 
nutrition.*  The  relation  of  general  metabolic  and  nutritional  dis- 
turbances to  particular  food  elements  led  in  Europe  to  the  wide- 
spread acceptation  of  the  idea  of  a  chemical  "food  injury.'' 

The  changes  in  the  metabolic  processes  of  the  body  which  are 
produced  by  disturbed  digestive  function,  are  as  yet  very  imper- 
fectly imderstood,  and  are  the  subject  of  much  scientific  investig- 
tion  at  the  present  day.  They  are  not  recognizable  by  any  anatom- 
ical changes.  The  most  important  fact  which  has  been  established 
is  that  these  disturbances  of  metaboUsm  vary  according  to  which 
of  the  food  elements  is  most  concerned  in  indigestion.  Disturbance 
of  metabolism  may  be  produced  by  failure  of  absorption,  by  the 
absorption  of  abnormal  chemical  products,  and  by  the  excessive 
secretion  into  the  intestine  of  chemical  substances  belonging  in  the 
circulating  blood.  The  exact  nature  of  the  various  disturbances  is 
probably  very  complicated.  The  first  and  principal  result  of  dis- 
turbed metabolism,  is  disturbance  of  the  general  nutrition  of  the 
body.  A  second  result  is  the  production  of  a  toxemia,  which  may 
be  due  to  a  relative  increase  of  some  substance  normally  held  in 
proper  balance,  or  to  the  formation  of  toxic  metabolic  products. 

The  important  point  to  remember  is  that  the  disturbances  of  meta- 
bolism and  their  results ,  produced  by  indigestion,  vary  according  to 
the  food  element  which  is  in  relative  excess. 

Fermentation. — It  is  probable  that  every  change  in  the  chem- 
istry of  the  intestinal  contents  is  accompanied  by  some  abnormality 
of  bacterial  life, — some  degree  of  fermentation.  It  is  when  the 
symptoms  produced  by  bacterial  fermentation  come  to  dominate  the 
clinical  picture,  that  bacterial  processes  become  important.  The 
products  of  abnormal  bacterial  fermentation  can  act  in  two  ways 
in  producing  symptoms.  The  first  is  by  simple  irritation  of  the 
mucous  membrane  of  the  gastro-enteric  tract,  and  in  this  way  the 
manner  of  action  is  similur  to  that  of  the  abnormal  chemical  pro- 
ducts of  digestion,  when  they  irritate  the  mucous  membrane,  and 
the  symptoms  produced  are  also  similar.  The  second  mode  of 
action  is  seen  when  the  products  of  bacterial  fermentation,  instead 
of  being  only  locally  irritant,  are  actually  toxic.  Their  absorption 
then  produces  a  toxemia,  the  symptoms  of  which  are  much  like 
those  of  the  toxemia  sometimes  produced  by  disturbance  of  the 
general  body  metabolism. 

When  bacteria  enter  the  tissues  of  the  intestine,  or  produce  definite 
lesions,  the  condition  is  classified,  not  under  disturbances  of  diges- 
tion, but  under  infection. 

•Cy.  Czcmy-KcUer.  Des  Kindes  Ern&hrung,  Em&hrungskrankhcitcn  und  Ern&h- 
ningBtherapie. 
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CLASSIFICATION  OF  THE  DISTURBANCES  OF  DIGES- 
TION.— It  is  obvious  that  the  disturbances  of  digestion  cannot  be 
classified  upon  the  basis  of  their  pathological  anatomy,  as  in  them 
there  are  no  lesions  characteristic  of  the  various  causes  and  pro- 
cesses. Classification  upon  the  basis  of  symptoms,  is  entirely  un- 
scientific. In  spite  of  the  manifold  etiology,  our  efforts  at  treat- 
ment are  directed  at  removing  the  cause,  and  the  essential  etiologic 
factors  which  we  have  to  combat  are,  relative  overfeeding,  and 
bacterial  fermentation.  We  have  seen  that  the  disturbances  of 
metabolism  produced  by  indigestion  vary  with  the  particular  food 
element  which  is  in  relative  excess,  while  an  excess  of  food  as  a 
whole  may  produce  indigestion  from  simple  irritation.  In  some 
cases,  excessive  bacterial  fermentation  dominates  the  clinical  picture. 

Upon  this  basis,  the  following  classification  was  adopted  by  the 
Pediatric  Department  of  the  Harvard  Medical  School.* 

Classification  of  the  Disturbances  of  Digestion 

1.  Indigestion  from  an  excess  of  food. 

2.  Indigestion  from  an  excess  of  an  individual  food  element. 

a.  Fat. 

b.  Carbohydrate. 

c.  Protein. 

d.  Salts. 

3.  Indigestion  with  fermentation 

Finkelstein's  Classification. — The  disturbances  of  nutrition 
associated  with  gastro-intestinal  symptoms  have  been  looked  upon 
by  Finkelstein  from  a  point  of  view  differing  somewhat  from  that 
on  which  the  above  classification  is  based.  His  ideas  have  been  so 
clearly  and  forcibly  expressed,  that  they  have  occupied  a  large  place 
in  recent  pediatric  literature,  and  have  strongly  appealed  to  many 
pediatrists.  For  this  reason,  a  brief  discussion  of  his  grouping  of 
these  nutritional  disorders,  and  of  its  relation  to  the  classification 
used  in  this  book,  may  be  useful  to  some  readers. 

The  basis  of  Finkelstein's  classification  is  the  way  infants  react 
to  food,  and  the  various  groups  into  which  he  divides  infants  are 
based  upon  their  apparent  functional  capacity.  He  deduces  his 
theories  as  to  etiology,  and  the  nature  of  the  metabolic  disturbances 
produced,  from  the  reaction  to  feeding. 

Finkelstein  divides  nutritional  disorder  into  four  stages,  or  de- 
grees, as  follows:  i.  Bilanzsiorung  (disturbed  equilibrium);  2.  Dys- 
pepsie;  3.  Dekomposition;  4.  Intoxikation, 

In  the  first  stage  caused  by  lowered  tolerance  for  fat,  that  of  dis- 
turhed  equilibrium^  there  is  a  failure  of  the  normal  gain  in  weight, 
and  fluctuations  in  the  weight  curve  continue,  until  either  an  ad- 
justment occurs  between  the  food  given  and  the  digestive  power,  or 

*  Morse  and  Talbot.  Diseases  of  Nutrition  and  Infant  Feeding.  The  Macmillan 
Co.     1915. 
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until  a  more  serious  stage  supervenes.  The  temperature  variations 
are  wider  than  normal.  The  tolerance  for  food  is  reduced,  and 
attempts  to  attain  a  gain  in  weight  by  giving  more  food  are  not 
successful,  and  may  produce  more  serious  symptoms.  In  the  second 
stage,  that  of  dyspepsia,  which  comes  on  when  the  first  stage  is  not 
ended  by  proper  adjustment,  definite  symptoms  of  indigestion  are 
present.  The  cause  is  the  development  of  intolerance  for  carbohy- 
drate. Diarrhea  is  the  most  common  symptom,  and  the  stools 
are  green,  and  contain  mucus.  There  is  moderate  loss  of  weight 
in  this  stage,  and  occasional  elevation  of  temperature.  The  toler- 
ance for  food  is  still  further  reduced,  as  is  shown  by  the  fact  that 
attempts  to  give  more  food  aggravate  the  symptoms.  In  the  third 
stage,  that  of  decomposition,  the  loss  of  weight  is  rapid  and  marked, 
the  temperature  is  usually  subnormal,  and  the  stools  are  of  bad 
character.  The  tolerance  for  food  is  reduced  to  a  minimum.  It 
should  be  remarked  that  when  Finkelstein  uses  the  term  decomposi- 
tion, he  does  not  refer  to  bacterial  decomposition  of  the  food  in  the 
intestine,  but  to  the  decomposition  of  the  tissues  of  the  body  which 
occurs  as  a  result  of  the  food  intolerance.  The  fourth  stage,  that 
of  intoxication,  is  reached  when  there  is  a  complete  break-down  of 
all  the  processes  of  nutrition,  an  advanced  failure  of  metabolism, 
with  the  formation  of  toxic  products. 

Valuable  Features  of  Finkelstein's  Theories. — ^The  various 
groups  described  by  Finkelstein  undoubtedly  represent  clinical  types 
commonly  seen  in  mild,  moderate,  and  severe  disturbances  of  nutri- 
tion. We  owe  Finkelstein  a  great  debt  of  gratitude  for  so  vigor- 
ously calling  attention  to  the  fact  that  a  "food  injury"  causes  a 
disturbance  of  the  entire  metabolism  of  the  body.  He  points  out 
clearly  that  imder  certain  conditions,  the  tolerance  for  certain  food 
elements  may  be  so  greatly  lowered  that  even  very  small  quantities 
may  be  injurious,  and  may  produce  through  disturbance  of  metabol- 
ism, certain  severe  symptoms  which  are  in  no  way  dependent  upon 
the  action  of  bacteria.  The  first  three  stages  represent  conditions 
with  which  we  in  this  country  have  long  been  familiar,  though  pos- 
sibly under  different  names.  The  description  of  the  fourth  stage, 
that  of  intoxication,  is  particularly  valuable.  We  have  been  too 
prone  in  this  country  to  attribute  toxic  symptoms  in  nutritional 
disorders  to  the  results  of  bacterial  processes  only,  whether  of  infec- 
tion or  of  fermentation.  It  is,  I  believe,  a  valuable  correction  to 
our  views,  to  realize  that  intoxication  can  also  be  produced  entirely 
by  disturbance  of  metabolism. 

Objections  to  Finkelstein's  Classification. — The  principal 
objection  to  Finkelstein's  classification  is  that  it  entirely  excludes 
ike  other  ways  that  indigestion  may  cause  symptoms,  namely,  by  simple 
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irritation,  and  by  permitting  abnormal  bacterial  fermentation.  He 
regards  the  protein  of  cow's  milk  as  practically  incapable  of  pro- 
ducing injury,  yet  we  know  that  in  young  babies,  the  casein  may 
be  the  cause  of  symptoms.  The  reason  he  regards  the*  protein  as 
innocuous  is  that  it  does  not  produce  severe  disturbance  of  meta- 
bolism, but  probably  acts  either  by  simple  irritation,  or  by  producing 
a  disturbance  of  the  bacterial  balance.  He  regards  the  fat  and 
carbohydrate  as  mainly  responsible  for  the  severer  grades  of  intol- 
erance. While  this  is  true  to  a  large  extent,  some  of  the  conclu- 
sions as  to  the  manner  in  which  the  carbohydrate  at  least  causes 
injury,  have  not  been  justified.  His  entire  description  of  nutritional 
disorders  would  apply  to  what  I  shall  describe  as  indigestion  from 
excess  of  fat. 

The  entire  exclusion  of  bacterial  fermentation  is  probably  not 
justified.  The  relative  r61es  of  chemical  food  injuries  affecting 
metabolism,  and  bacterial  fermentation,  are  still  an  imsettled  ques- 
tion, lacking  convincing  evidence.  It  is  probable  that  both  processes 
find  an  important  part  to  play  in  nutritional  disorders. 

"Alimentary  Intoxication." — I  cannot  leave  the  subject  of  the 
views  of  Finkelstein  and  his  followers,  without  some  further  dis- 
cussion of  the  condition  described  by  him  as  "alimentary  intoxica- 
tion.*' The  condition  is  familiar  to  every  one,  although  marked 
differences  of  opinion  exist  as  to  its  cause,  and  consequently  as  to 
the  name  to  be  applied  to  its  description.  It  is  characterized  by 
diarrhea  and  toxic  symptoms.  Restlessness,  sleeplessness,  and  signs 
or  irritation  of  the  central  nervous  system  are  common;  frequently 
stupor  comes  on,  which  may  deepen  into  coma.  As  Howland  has 
pointed  out,  respiratory  symptoms  are  often  present,  especially  toward 
the  close  of  the  disease.  Such  symptoms  vary  from  a  slightly  in- 
creased ventilation  of  the  lungs  to  very  marked  dyspnea.  Post- 
mortem the  lesions  found  are  very  slight. 

There  are  three  views  as  to  the  cause  of  this  symptom-complex. 

The  first  is  that  of  Finkelstein,  already  mentioned,  that  the  symp- 
toms are  due  to  intermediary  products  of  metabolism,  which  are  im- 
perfectly elaborated,  and  are  toxic.  He  regards  the  condition  as 
an  end  stage,  in  a  progressive  failure  of  nutrition. 

A  second  view  regards  the  symptoms  as  due  to  a  relative  acidosis. 
This  view  is  based  on  the  chemical  investigation  of  the  disease,  first 
imdertaken  by  Czerny  and  Keller,  which  showed  that  in  children 
with  severe  watery  diarrhea  the  ammonia  content  of  the  urine  was 
much  increased.  No  abnormal  acids  could  be  found  to  account  for 
this,  and  the  acetone  bodies  are  not  usually  present  in  any  quantity 
in  the  urine.  Steinitz  first  showed  that  there  is  a  great  loss  of  bases, 
particularly  sodium,  by  the  alimentary  tract,  and  that  as  a  result 
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of  this  a  relative  acidosis  occurs,  ammonia  being  produced  or  de- 
flected from  its  normal  r61e  in  forming  urea,  to  imite  in  the  urine 
with  the  acids  which  are  in  relative  excess  in  the  blood.  This  theory 
has  been  strengthened  by  some  recent  work  of  Rowland  and  Mar- 
riott, who,  investigating  toxic  cases  of  diarrhea,  especially  those  with 
dyspnea,  found  evidence  of  acidosis  as  shown  by  a  diminution  of  the 
carbon  dioxide  tension  of  the  alveolar  air.  They  confirmed  this 
evidence  by  investigations  of  the  acidity  of  the  blood  by  two  methods. 
They  also  found  in  these  cases  an  increased  tolerance  for  alkali, 
such  as  is  seen  in  other  forms  of  acidosis. 

The  third  view  regards  the  symptoms  as  due  to  the  absorption  from 
the  intestine  of  toxic  fermentation  products.  This  view  regards  abnor- 
mal bacterial  activity  as  the  primary  cause  of  the  diarrhea,  and  as 
the  chief  cause  of  the  symptoms. 

It  is  probable  that  all  three  theories  are  true.  The  toxic  condi- 
tion called  alimentary  intoxication,  is  undoubtedly  a  symptom-complex, 
not  a  disease  in  itself,  and  can  be  produced  in  various  ways,  by  various 
causes.  The  theory  of  a  relative  acidosis  does  not  concern  itself 
with  the  original  cause  which  produces  the  diarrhea,  but  applies 
only  to  the  manner  in  which  the  symptoms  are  produced.  A  rela- 
tive Acidosis  is  a  result  of  a  disturbance  of  metabolism,  and  the  only 
question  is  whether  the  disturbance  leads  to  the  formation  of  toxic 
intermediary  products,  or  to  a  relative  excess  of  acid  through  loss 
of  alkali.  There  is  no  doubt  that  the  latter  can  occur,  that  in  cer- 
tain cases,  especially  those  characterized  by  dyspnea,  the  symp- 
toms are  a  manifestation  of  acidosis.  I  believe  that  in  cases  with 
severe  watery  diarrhea,  it  is  more  probable  that  the  symptoms  are 
produced  by  a  relative  acidosis  than  by  the  intermediary  products 
of  metabolism.  Such  cases  are,  however,  usually  acute.  Toxic 
symptoms  are  often  seen  in  cases  of  a  chronic  type,  occurring  toward 
the  end  of  a  long  history  of  nutritional  disturbance.  While  diarrhea 
occurs  in  these  chronic  cases,  it  is  not  so  severe  as  in  the  acute  ones. 
While  the  toxic  symptoms  in  this  type  also  may  be  due  to  a  relative 
acidosis,  I  believe  that  we  cannot  exclude  the  possibility  that  toxic 
intermediary  products  of  metabolism  may  also  be  a  cause. 

The  third  view,  that  the  symptoms  are  due  to  the  absorption  from 
the  intestine  of  the  toxic  products  of  abnormal  bacterial  activity, 
brings  into  sharp  contrast  two  distinct  forms  of  thought  as  to  gastro- 
intestinal disease  which  are  prevalent  among  the  pediatrists  of  this 
coimtry.  One  might  be  termed  the  chemical  view-point,  which  re- 
gards all  the  fimctional  gastro-intestinal  diseases  such  as  are  classified 
here  as  disturbances  of  digestion,  as  chemical,  both  in  origin  and 
effects.  Chemical  food  injury,  and  the  resulting  chemical  disturb- 
ances of  metabolism  account  for  everything.  Bacterial  processes  are 
neglected.    The  other  view-point  might  be  called  the  bacteriological, 
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in  which  an  important  r61e  is  assigned  to  abnormal  bacterial 
fermentation. 

I  believe  that  both  views  are  made  too  exclusive  by  their  sup- 
porters, and  that  both  factors,  the  chemical  and  the  bacteriological, 
play  an  important  part.  I  believe  that  the  chemical  men  have  gone 
too  far  in  minimizing  the  importance  of  bacteria.  On  the  other  hand, 
we  in  Boston  have  always  been  inclined  toward  the  bacteriological 
view-point,  probably  also  too  exclusively. 

The  following  is  my  personal  opinion  as  to  the  condition  some- 
times described  as  alimentary  intoxication.  It  is  a  symptom-complex 
having  a  varied  etiology.  When  it  occurs  in  the  course  of  chronic 
forms  of  indigestion,  or  as  an  end  symptom  of  a  chronic  severe  nu- 
tritional disturbance,  it  is  to  be  explained  on  chemical  grounds. 
The  symptoms  are  produced  by  some  chemical  disturbance  of  meta- 
bolism, which  is  caused  by  some  form  of  relative  overfeeding  ("food 
injury").  The  chemical  disturbance  of  metaboUsm  which  produces 
the  symptoms  may  be  a  relative  acidosis,  especially  if  diarrhea  be 
prominent  and  severe,  or  it  may  be  a  break-down  of  the  intermediary 
metabolism  with  the  formation  of  toxic  products.  When  the  symp- 
tom-complex occurs  as  an  acute  manifestation,  occurring  most  t>ften 
in  summer,  and  apparently  independent  of  relative  overfeeding,  it 
is  to  be  explained  on  bacteriological  groimds.  The  symptoms  may 
be  produced  either  by  the  absorption  of  the  toxic  products  of  fer- 
mentation, or  by  a  chemical  disturbance  of  metabolism  caused  by 
the  diarrhea.  In  the  former  case,  the  toxins  are  probably  due  to 
the  activity  of  proteolytic  microorganisms.  In  the  latter  case,  the 
disturbance  of  metabolism  is  probably  due  to  the  loss  of  mineral 
salts  in  the  stools  which  occurs  in  severe  diarrhea,  and  is  a  relative 
acidosis.     This  view  is  explained  by  the  following  diagram: 
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GENERAL  SYMPTOMATOLOGY.— The  principal  symptoms 
associated  with  disturbances  of  digestion  are  vomiting,  abnormal 
stools  or  diarrhea,  loss  of  weight,  and  at  times,  toxic  sjonptoms 
involving  the  nervous  system.  There  is  no  definite,  grouping  of  the 
symptoms  associated  with  any  particular  etiologic  type  of  digestive 
disturbance. 
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DIAGNOSTIC  METHODS.— We  can  only  rely  to  a  limited 
extent  upon  the  grouping  of  the  clinical  symptoms  in  making  a 
diagnosis.  The  most  valuable  diagnostic  procedure  available  is  the 
examination  of  the  stools.  This  gives  very  valuable  information  at 
times,  as  to  which  food  element  in  excess  is  producing  the  symptoms. 
The  technique  of  this  examination  has  been  described  in  the  general 
section  on  diagnostic  methods. 

The  information  derived  from  the  examination  of  the  stools  is 
not  often  conclusive,  and  one  must  rely  on  some  other  means  of 
arriving  at  a  conclusion.  The  most  valuable  diagnostic  indication  is 
often  the  reaction  of  the  child  to  the  food  given.  We  cannot  always 
form  any  conclusion  as  to  this  point  when  we  first  see  a  case  of  dis- 
turbance of  digestion.  A  careful  history  of  the  case  should  always- 
be  taken,  which  should  include  a  description  of  each  food  previously 
given  to  the  child,  and  of  all  the  symptoms  which  were  present  during 
the  period  of  its  administration.  Particular  inquiry  should  be  made 
as  to  vomiting,  its  frequency  and  character,  as  to  the  daily  number 
and  character  of  the  stools  passed,  as  to  loss  of  weight,  as  to  irrita- 
tion of  the  buttocks,  as  to  abdominal  distention.  In  order  to  form 
conclusions,  it  is  advisable  to  translate  each  food  given  into  the 
terms  of  its  composition  as  expressed  by  the  percentages  of  the 
various  food  elements.  In  this  way  we  can  know  just  how  much 
fat,  how  much  and  what  kind  of  carbohydrate  and  protein,  were 
given  with  each  food.  With  a  knowledge  of  the  composition  of 
each  food  given,  of  the  manner  of  its  giving,  and  of  the  symptoms 
which  attended  its  use,  we  can  often  form  preliminary  conclusions 
as  to  the  probable  type  of  indigestion  with  which  we  have  to  deal. 
We  then  start  our  treatment  on  the  basis  of  these  conclusions,  the 
first  food  which  we  order  being  considered  a  sort  of  trial  formula. 
From  this  tune  on  we  must  be  guided  by  the  reaction  of  the  infant, 
as  shown  by  its  symptoms  and  weight  curve,  and  by  the  results  of 
frequent  examinations  of  the  stools. 

Although  abnormal  bacterial  fermentation  is  probably  the  cause 
of  the  symptoms  in  certain  cases,  yet  we  have  as  yet  no  bacteriological 
technique  by  which  such  processes  may  be  definitely  recognized.  Our 
diagnosis  here  must  rest  upon  the  clinical  picture,  and  upon  the 
results  of  treatment. 

GENERAL  PROGNOSIS.— The  prognosis  of  the  disturbances  of 
digestion  varies  with  the  type  of  indigestion  present,  and  with  the 
severity  of  the  case. 

GENERAL  TREATMENT.— The  general  principle  of  treatment 
in  the  disturbances  of  digestion  is  the  removal  of  the  cause.  The 
treatment  varies  somewhat  according  to  whether  the  disorder  is  of 
an  acute  or  of  a  chronic  character.    In  acute  cases,  we  try  first  to 
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remove  from  the  gastro-intestinal  canal  the  offending  products  of 
indigestion.  This  is  effected  by  the  use  of  purgatives,  enemata,  or 
high  irrigation  of  the  colon.  We  then  rest  the  gastro-intestinal  canal, 
and  finally  begin  the  administration  of  a  food  which  we  believe  the 
patient  can  digest  properly.  In  chronic  cases,  the  treatment  is 
mainly  dietetic  from  the  start,  supplemented  by  the  correction  of 
faulty  hygienic  surroundings.  The  complete  withdrawal  of  food  is 
not  advisable  in  the  treatment  of  chronic  cases.  In  feeble,  atrophied 
infants  even  temporary  starvation  may  be  highly  dangerous.  The 
methods  of  feeding  employed  vary  with  the  particular  type  of  case. 

Drugs  have  very  little  place  in  the  treatment  of  either  acute  or 
chronic  disturbances  of  digestion,  in  early  life.  The  so-called  "diges- 
tants,"  such  as  hydrochloric  acid,  preparations  of  pepsin,  or  pan- 
creatic extracts,  are  entirely  imnecessary.  Pepsin,  hydrochloric  add, 
and  rennin  are  never  deficient  in  the  gastric  secretion,  and  the  pan- 
creatic ferments  are  destroyed  in  their  passage  through  the  stomach. 
The  only  medicinal  agents  of  frequent  value  are  the  purgatives,  the 
best  being  castor  oil  and  calomel.  Castor  oil  is  indicated  in  begin- 
ning the  treatment  of  all  acute  cases  with  diarrhea,  calomel  being 
substituted  if  the  oil  is  vomited.  Calomel  is  indicated  in  beginning 
the  treatment  of  acute  cases  in  which  vomiting  is  the  principal 
symptom. 

There  are  certain  symptoms  which  occur  in  several,  or  in  all 
forms  of  indigestion,  the  treatment  of  which  requires  a  brief  dis- 
cussion. 

Vomiting. — Calomel  in  divided  doses  should  be  given  at  the  onset 
of  an  acute  attack  of  vomiting.  If  the  vomiting  continues  after  the 
stomach  is  rested,  sodium  bicarbonate,  in  doses  of  2  grains  to  a  tea- 
spoonful  of  water,  will  sometimes  help. 

None  of  the  drugs  advocated  for  the  treatment  of  vomiting  in 
adults,  should  be  used  in  children.  Even  bismuth  should  not  be 
used.  Theoretically,  bismuth  acts  by  lessening  the  irritability  of  the 
gastric  mucosa.  In  children,  vomiting  is  Nature's  effort  to  get  rid 
of  undesirable,  undigested  food.  Bismuth  usually  will  not  help  the 
vomiting,  and  if  it  does  help,  it  is  only  masking  a  symptom  which 
should  serve  as  a  guide  to  the  proper  dietetic  management  of  the  case.  . 

Vomiting,  when  chronic,  is  best  treated  by  changes  in  the  compo- 
sition of  the  food.  Sometimes,  however,  as  a  result  of  prolonged 
irritation  from  some  form  of  indigestion,  the  stomach  becomes  so 
irritable  that  it  rejects  the  food  even  after  the  cause  of  indigestion 
has  been  removed.  Even  in  cases  of  this  kind,  all  medicinal  treat- 
ment is  usually  totally  ineffective.  The  best  measure  which  can  be 
employed,  especially  in  an  infant,  is  daily  gastric  lavage.  When 
vomiting  is  so  severe  that  the  child  is  threatened  with  starvation, 
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rectal  feeding  should  be  instituted,  and  the  irritable  stomach  should 
be  given  a  prolonged  rest.  Feeding  through  the  duodenal  catheter 
is  a  very  valuable  resource  in  some  cases. 

Diarrhea. — ^The  diarrhea  caused  by  the  various  forms  of  indi- 
gestion is  an  effort  on  the  part  of  Nature  to  rid  the  body  of  offending 
material.  Consequently,  all  measures  aimed  at  checking  the  diar- 
rhea are  contraindicated.  The  treatment  is  that  of  the  cause,  and 
varies  with  the  cause.  The  drugs  particularly  to  be  avoided  are 
the  astringents  and  the  opiates. 

I  have  entirely  given  up  the  use  of  bismuth  in  the  diarrhea  caused 
by  any  form  of  indigestion.  A  prolonged  investigation  of  the  results 
of  the  routine  use  of  bismuth,  extending  through  eight  years'  summer 
service  at  the  Infants'  Hospital  Outpatient  Clinic,  has  convinced  me 
that  bismuth  is  of  no  value  in  lowering  the  mortality,  lessening  the 
severity  of  the  diarrhea,  or  shortening  its  duration.  There  were 
mdividual  cases  which  appeared  to  improve  under  bismuth,  but  the 
statistics  as  a  whole  showed  no  favorable  action,  and  it  is  probable 
that  the  apparent  improvement  was  an  instance  of  coincidence  rather 
than  of  cause  and  effect.  There  was,  however,  no  evidence  that 
bismuth  does  any  harm. 

The  injury  to  the  body  caused  by  diarrhea  comes  from  three 
things,  I,  loss  of  fluid,  2,  loss  of  food  elements,  3,  irritating  or  toxic 
products  of  the  indigestion.  The  checking  of  diarrhea  may  dimin- 
ish the  first  two  causes  of  injury,  but  will  dangerously  increase  the 
third.  The  loss  of  fluid  can  be  made  up  by  the  giving  of  fluid  by 
rectum,  subcutaneously,  or  intravenously.  The  loss  of  food  elements 
can  be  made  up  by  careful  regulation  of  the  diet. 

Colic. — This  is  really  the  only  symptom  requiring  special  treat- 
ment in  infants.  It  will  be  relieved  by  removal  of  the  cause,  but 
often  the  relief  is  not  immediate.  Also  when  nutrition  is  progressing 
favorably,  and  colic  is  the  only  symptom  of  indigestion,  it  is  often 
better  to  treat  the  colic  symptomatically,  and  not  to  change  the 
composition  of  the  food. 

For  colic  the  most  effective  measure  is  to  give  the  baby  a  quarter 
or  a  half  of  a  soda  mint  tablet  dissolved  in  a  tablespoonful  of  hot 
water.  Hot 'applications  to  the  abdomen  will  often  help.  If  these 
measures  are  not  effective,  the  physician  may  try  a  few  drops  of 
essence  of  peppermint,  or  of  brandy,  in  the  same  amoimt  of  hot 
water.  If  this  fails,  and  if  the  attack  is  severe,  an  enema  should 
be  given.  Only  in  the  most  severe  and  resistant  cases  is  it  ever 
necessary  to  resort  to  a  few  drops  of  paregoric. 

Colic  is  sometimes  due  to  the  swallowing  of  air  during  nursing. 
The  symptoms  can  be  prevented  if  from  time  to  time  during  nursing 
the  baby  is  held  upright  and  patted  on  the  back  until  the  swallowed 
air  escapes. 
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INDIGESTION  FROM  AN  EXCESS  OF  FOOD 

ETIOLOGY. — This  condition  occurs  when  the  food  given  to  an 
infant  or  child  is  too  much  for  its  digestive  power.  The  food  may 
be  either  excessive  in  quantity,  or  too  rich  in  quality.  The  dis- 
turbance may  be  acute  or  chronic. 

Acute  Indigestion  from  overfeeding  occurs  when  there  is  a  sud- 
den disturbance  in  the  balance  between  the  digestive  power  and 
the  food.  Such  a  condition  can  occur  either  from  some  sudden 
change  in  the  quantity  or  composition  of  the  food,  or  from  some 
sudden  lowering  of  the  digestive  power  without  change  in  the  food. 

In  breast-fed  babies  the  various  etiological  factors  influencing 
lactation,  such  as  disease  or  emotional  excitement,  may  cause  a 
sudden  change  in  the  composition  of  the  breast  milk,  which  occasion- 
ally may  be  enough  to  cause  indigestion.  In  artificially  fed  babies 
a  change  of  milk  supply,  or  of  the  composition  of  the  food,  may 
similarly  cause  indigestion!  Under  indigestion  from  excess  of  food 
must  also  be  grouped  those  cases  in  older  children  produced  by 
overeating — "overloading  the  stomach,*'  as  it  is  sometimes  called, — 
and  by  the  eating  of  some  particular  article  of  diet,  such  as  pickles, 
cucumbers,  hot  bread,  cake,  rich  fried  things,  which  is  imsuited  to 
the  digestive  power  of  a  child  of  that  age.  Similar  articles,  un- 
suited  to  the  digestive  power,  are  sometimes  given  even  to  babies. 
Many  cases  of  acute  indigestion  have  been  produced  by  giving  to 
babies  "a  little  taste"  of  some  article  of  diet  from  the  adult  table, 
such  as  a  bite  of  banana,  a  bit  of  candy,  or  a  little  piece  of  cake. 

Acute  indigestion  is  not  always  produced  by  some  dietetic  out- 
rage. There  may  be  no  indiscretion  in  the  food  given  to  a  child, 
and  yet  a  sudden  disturbance  of  digestion  may  occur.  In  such  cases 
the  indigestion  results  from  a  relative  excess  of  food,  and  the  imme- 
diate cause  must  be  looked  for  among  those  etiological  factors  which 
produce  a  sudden  lowering  of  the  digestive  power.  Among  the 
commonest  are  heat,  cold,  emotional  excitement,  fatigue,  and  disease. 
Heat,  or  sudden  changes  of  temperature  in  hot  weather,  are  the 
commonest  of  these  causes.  Many  of  the  cases  of  acute  diarrhea 
of  the  milder  type,  occurring  in  the  summer  months,  are  produced 
in  this  way,  and  even  in  breast-fed  babies  these  mild  acute  disturb- 
ances are  comparatively  common. 

Chronic  Indigestion  from  an  excess  of  food  occurs  when  there 
is  a  continual  disturbance  of  the  relation  between  the  food  and  the 
digestive  power.  The  food  may  be  too  great  in  amount,  may  be 
too  rich,  or  may  be  given  too  frequently.  The  condition  is  uncom- 
mon in  breast-fed  infants.  It  is  more  common  in  the  artificially  fed, 
but  nevertheless,  chronic  indigestion  from  overfeeding  as  a  whole 
is  infinitely  less  common  than  is  chronic  indigestion  from  an  exces- 
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sive  amount  of  one  or  more  of  the  individual  food  elements.  It 
would  seem  that  in  chronic  indigestion,  even  if  originally  produced 
simply  by  an  excess  of  food,  the  digestive  power  soon  begins  to  dis- 
tinguish amongst  the  various  food  elements,  and  to  show  more  marked 
intolerance  toward  certain  ones. 

SYMPTOMS.  Acute  Indigestion. — In  acute  indigestion  caused 
by  a  relative  excess  of  food,  there  are  two  common  cUnical  types, 
one  characterized  by  vomiting,  the  other  by  diarrhea. 

In  the  first  type  there  is  a  sudden  attack  of  vomiting.  The  vom- 
itus  is  not  characteristic;  in  infants  it  is  usually  sour,  and  contains' 
curds.  When  the  attack  is  caused  by  some  improper  article  of  diet, 
this  appears  in  the  vomitus.  If  the  case  is  not  properly  treated, 
and  the  vomiting  continues,  the  vomitus  may  contain  bile.  The 
vomiting  is  not  repeated  more  than  a  few  times,  unless  feeding  is 
continued.  Water  is  usually  not  vomited.  The  failure  to  with- 
hold food,  especially  if  food  be  given  soon  after  vomiting,  may  cause 
the  symptoms  to  be  continued  indefinitely,  so  that  all  food,  and 
sometimes  even  water,  may  be  vomited.  The  vomiting  is  accom- 
panied by  nausea,  and  is  often  preceded  by  eructations  of  gas,  and 
a  general  appearance  of  discomfort.  There  is  no  elevation  of  tem- 
perature, no  constitutional  disturbance,  and  no  other  important 
symptoms.  The  stools  are  not  characteristic.  In  some  cases  there 
may  be  an  accompanying  diarrhea,  but  this  is  not  conamon. 

In  the  second  type  there  is  an  acute  attack  of  diarrhea.  The 
movements  are  loose,  rather  large  in  amount,  and  vary  in  munber 
from  six  to  twelve  in  the  twenty-four  hours,  and  are  usually  free 
from  much  odor.  They  are  not  characteristic  but  may  show  evi- 
dences of  indigestion  of  any  or  all  of  the  food  elements.  Their  color 
is  a  mixture  of  yellow,  brown,  and  white,  and  they  have  a  generally 
imdigested  appearance.  They  may  contain  some  recognizable  im- 
proper article  of  diet,  entirely  imdigested.  There  may  also  be  a 
light  greenish  color,  but  the  deeper  shades  of  green  are  not  often 
seen.  The  stools  may  be  either  acid  or  alkaline  in  reaction.  There 
may  be  a  small  amount  of  mucus,  but  blood  is  seldom  present, 
except  in  cases  in  which  the  attack  has  lasted  a  long  time.  It  may 
be  present  in  rare  cases  in  which  some  particularly  irritating  article 
of  diet  has  been  taken.  Abdominal  pain  and  vomiting  may  or  may 
not  be  present,  usually  not.  The  temperature  as  a  rule  is  normal 
or  only  slightly  raised,  and  the  slight  fever  sometimes  seen  is  of 
brief  duration.  As  a  rule,  there  is  moderate  loss  of  weight.  The 
duration  of  the  attack  depends  on  the  treatment,  and  may  be  much 
prolonged  by  continued  giving  of  a  relative  excess  of  food. 

Chronic  Indigestion. — The  symptoms  of  chronic  disturbance  of 
the  balance  between  the  food  and  the  digestive  power  are  vomiting, 
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an  increased  number  of  stools,  loss  of  appetite,  colic,  eructations 
of  gas,  and  a  failure  to  gain  in  weight,  or  a  moderate  loss.  The 
vomiting  is  usually  not  seen  after  every  feeding.  The  vomitus  and 
stools  are  not  characteristic,  and  may  show  evidences  of  indigestion 
of  any  or  all  of  the  food  elements.  When  vomiting  is  the  most 
pronounced  symptom,  the  bowels  may  be  constipated.  The  babies 
are  often  fussy  and  do  not  sleep  well,  but  fever  and  constitutional 
disturbance  are  absent. 

DIAGNOSIS. — The  acute  type  with  vomiting  must  be  distin- 
guished from  vomiting  as  a  symptom  of  disease  elsewhere,  and  from 
recurrent  vomiting.  Most  of  the  diseases  having  acute  vomiting  as 
a  symptom  are  acute  infections,  and  can  be  excluded  by  the  absence 
of  fever  and  other  physical  signs.  Tuberculous  meningitis  sometimes 
begins  with  vomiting,  before  fever  or  any  characteristic  symptoms 
are  present.  It  is  distinguished  from  acute  indigestion  by  failure 
to  react  promptly  to  treatment.  Recurrent  vomiting  is  character- 
ized by  the  facts  that  no  dietetic  cause  is  ever  discoverable,  that 
there  has  often  been  a  previous  similar  attack,  that  the  vomiting 
usually  continues  to  occur  when  only  water  or  even  no  food  at  aU 
are  given,  and  that  the  urine  always  shows  a  strongly  positive  reac- 
tion for  acetone  even  at  the  beginning  of  the  attack. 

The  acute  type  with  diarrhea  must  be  distinguished  from  other 
conditions  in  which  acute  diarrhea  is  or  may  be  the  most  prominent 
symptom.  The  most  common  are  nervous  diarrhea,  acute  indi- 
gestion with  fermentation,  and  infectious  diarrhea.  Nervous  diar- 
rhea is  excluded  by  means  of  the  character  of  the  stools,  which 
in  indigestion  always  show  some  abnormality  suggesting  disturbed 
digestion,  but  which  in  nervous  diarrhea  are  loose  but  otherwise 
normal  in  appearance.  The  distinction  between  the  acute  diarrhea 
of  indigestion  from  relative  overfeeding,  and  the  acute  diarrhea  of 
fermentation,  is  often  very  difficult,  because  a  sharp  line  cannot  be 
drawn  between  the  two  conditions.  It  is  probable  that  all  but  the 
mildest  cases  of  simple  indigestion  are  accompanied  by  a  certain 
amount  of  abnormal  bacterial  fermentation  in  the  intestinal  con- 
tents. The  symptoms  of  the  two  conditions  are  very  similar.  The 
distinction  has  to  be  a  very  arbitrary  one,  based  mainly  on  the  greater 
severity  of  the  symptoms  in  acute  indigestion  with  fermentation. 
The  presence  of  fever,  constitutional  symptoms,  or  other  evidences 
of  toxemia,  would  lead  the  case  to  be  regarded  as  one  of  fermenta- 
tion. If  these  symptoms  are  absent,  very  frequent  green  or  watery 
stools,  possibly  showing  a  frothy  appearance  characteristic  of  exces- 
sive fermentation,  or  having  a  very  foul  odor,  would  also  suggest  a 
process  more  severe  than  simple  indigestion.  In  infectious  diarrhea 
there  is  persistent  fever,  and  the  stools  show  the  early  appearance 
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of  excessive  mucus,  or  of  mucus  and  blood,  while  in  simple  indiges- 
tion there  is  no  persistent  fever,  and  excessive  mucus  or  blood  are 
imcommon  signs,  appearing  late  in  the  course  of  the  disease. 

The  chronic  type  of  indigestion  from  an  excess  of  food  is  distin- 
guished from  the  chronic  types  due  to  indigestion  from  the  various 
elements,  by  the  comparative  mildness  of  the  symptoms,  the  absence 
of  characteristic  stools,  the  absence  of  a  reaction  to  feeding  showing 
intolerance  for  a  particular  food  element,  and  the  ready  response  to 
treatment. 

PROGNOSIS. — ^The  prognosis  of  indigestion  due  to  relative  over- 
feeding is  usually  good.  In  the  type  characterized  by  acute  diar- 
rhea, the  disease  may  pass  over  into  the  type  due  to  excessive  bac* 
terial  fermentation,  or  even  into  infectious  diarrhea.  Usually, 
however,  it  yields  readily  to  proper  treatment,  as  do  the  acute  vomit- 
ing and  chronic  types. 

TREATMENT.  Acute  Indigestion. — ^The  essentials  of  treat- 
ment are,  to  empty  the  gastro-  ntestinal  canal  of  imdigested  residue, 
to  rest  it,  and  then  to  give  a  food  which  shall  be  within  the  child's 
power  of  digestion.  In  the  type  characterized  by  vomiting,  calomel 
should  be  given,  in  small  divided  doses.  Calomel  is  preferable  to 
castor  oil  whenever  there  is  much  vomiting,  because  it  not  only 
empties  the  intestine,  but  in  divided  doses  tends  to  overcome  the 
tendency  to  reversed  peristalsis  in  the  stomach  which  is  causing  the 
vomiting  to  continue.  It  tends  to  start  peristalsis  in  the  right  direc- 
tion throughout  the  gastro-intestinal  canal.  One-tenth  of  a  grain 
may  be  given  every  half-hour,  for  five  doses  to  a  baby  imder  six 
months,  and  for  ten  doses  to  a  baby  between  six  months  and  three 
years;  one-quarter  of  a  grain  every  half-hour  for  eight  doses  may 
be  given  to  older  children.  The  calomel  need  not  be  followed  by 
a  cathartic,  if  the  bowels  move. 

In  the  type  characterized  by  diarrhea,  castor  oil  is  preferable  to 
calomel.  One  teaspoonful  may  be  given  to  an  infant  in  the  first 
year,  and  two  to  an  infant  in  the  second  year. 

From  the  time  the  calomel  is  started  or  the  castor  oil  is  given,  no 
food  should  be  allowed  for  a  certain  period,  although  water  can  be 
given.  In  vomiting  cases,  and  in  breast-fed  babies  with  diarrhea, 
food  should  be  withheld  for  the  next  two  to  four  feedings,  varying 
with  the  severity  of  the  case.  In  artificially  fed  babies  with  diar- 
rhea, food  should  be  withheld  for  at  least  twelve  hours.  Boiled 
water  should  be  given  at  the  regular  feeding  time.  In  older  children, 
with  vomiting,  only  the  next  meal  should  be  wholly  omitted,  but  if 
there  is  diarrhea,  it  is  safer  to  withhold  food  for  twelve  hours. 

When  feeding  is  resumed,  the  quantity  of  food  given  should  at 
first  be  far  below  the  normal.    In  breast-fed  infants,  the  breast  may 
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be  given  for  five  minutes  at  the  first  feeding,  for  ten  minutes  at  the 
second,  and  for  fifteen  minutes  at  the  third.  The  breast  milk  should 
be  diluted  by  the  giving  of  two  teaspoonfuls  each  of  boiled  water 
and  lime  water  immediately  before  each  niu-sing.  This  should  be 
continued  for  some  time  if  there  is  reason  to  believe  the  attack  was 
caused  by  a  change  in  the  character  of  the  milk,  and  then  gradually 
omitted,  unless  symptoms  recur. 

In  artificially  fed  infants,  who  have  been  previously  doing  well, 
the  food  should  be  diluted  with  boiled  water  and  a  Httle  lime  water. 
In  diarrheal  cases,  a  one-quarter  dilution  should  be  given  the  first 
day,  a  one-half  dilution  the  second,  a  three-quarters  dilution  the 
third,  and  full  strength  the  fourth,  unless  symptoms  tend  to  recur, 
when  one  must  proceed  more  slowly.  It  is  well  to  boil  the  milk  for 
the  first  few  days.  In  vomiting  cases,  the  strength  of  the  food  may 
be  increased  more  rapidly,  if  no  vomiting  recurs. 

In  older  children,  feeding  may  be  begun  with  boiled  milk  diluted 
with  barley  water,  which  is  increased  in  the  same  way,  and  then  other 
articles  are  gradually  added  to  the  diet. 

If  in  an  acute  case,  vomiting  continues,  the  physician  should  try 
giving  sodium  bicarbonate  gr.  ii  in  a  teaspoonful  of  water  five  minutes 
before  each  feeding.  If  diarrhea  continues,  the  whole  treatment  must 
be  repeated,  with  a  longer  period  of  withholding  food,  a  weaker  food 
at  the  resumption  of  feedmg,  and  a  slower  increase.  In  my  experi- 
ence,  bismuth  is  of  no  value  in  diarrhea  of  this  type.  Astringents 
and  opiates  are  positively  contraindicated. 

Chronic  Indigestion. — In  chronic  cases,  and  in  acute  cases  which 
have  shown  any  symptoms  of  indigestion  before  the  acute  attack, 
no  cathartic  is  necessary,  but  a  new  dietary  must  be  given.  If  the 
quantity  of  food  is  excessive,  it  must  be  cut  down.  If  the  quantity 
is  not  excessive,  the  food  must  be  weakened.  It  is  best  to  bring  the 
strength  considerably  below  that  which  would  be  suitable  for  an 
average  normal  baby  of  the  same  age.  The  food  must  be  reduced 
in  strength  imtil  the  baby  is  free  of  symptoms;  then,  if  the  gain  in 
weight  is  not  satisfactory,  it  must  be  gradually  strengthened.  If 
symptoms  recur  before  a  proper  gain  in  weight  is  attained,  it  is 
probable  that  there  is  intolerance  of  some  particular  food  element^ 
and  the  physician  must  determine  the  type,  by  increasing  the  food 
elements  separately. 

In  older  children,  cases  of  simple  indigestion  from  an  excess  of 
food  will  usually  do  well  when  the  dietary  errors  which  have  caused 
the  condition,  are  corrected. 
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INDIGESTION  FROM  AN  EXCESS  OF  FAT 

DIGESTION  AND  METABOLISM  OF  FAT.— The  disturbances 
due  to  a  quantity  of  fat  in  the  food  too  great  for  the  child  to  prop- 
erly carry  out  its  digestion  and  absorption,  involve  the  entire  meta- 
bolism. It  is  necessary,  therefore,  in  order  to  understand  this  form 
of  indigestion,  to  know  something  of  the  normal  digestion  and  meta- 
bolism of  fat,  and  of  the  effects  of  a  relative  excess.  The  subject  of 
infantile  metabolism  is  one  of  the  most  complicated  in  the  whole 
domain  of  pediatrics,  and  one  on  which  much  scientific  research  work 
is  being  at  present  carried  on.  The  recent  literature  of  the  subject 
is  enormous,  and  while  many  facts  of  varying  value  have  been  added 
to  our  knowledge,  the  problems  involved  still  remain  very  obscure. 
A  review  attempting  to  cover  what  is  known  of  the  digestion  and 
metabolism  of  fat,  would  take  up  too  much  space  for  a  general  work 
on  pediatrics.  Only  the  very  briefest  summary  of  the  facts  most 
essential  to  the  reader  will  be  attempted. 

Importance  of  Fat. — Fat  is  a  food  element  of  the  greatest  im- 
portance to  the  infant  on  accoimt  of  its  high  caloric  value.  It  is 
used  as  a  source  of  energy — a  fuel,  and  it  is  difficult,  in  the  feeding 
of  an  infant,  to  make  up  for  a  deficiency  of  fat  by  increasing  the 
carbohydrate  and  protein  in  the  food.  There  are  wide  variations 
in  the  tolerance  for  cow's  milk  fat. 

Digestion  of  Fat. — ^While  there  is  a  gastric  fat-splitting  ferment 
in  the  infant,  it  is  probably  of  very  little  importance  in  digestion. 
The  principal  digestion  of  fat  is  carried  out  in  the  intestine,  the 
processes  being  the  same  as  in  the  adult.  The  fat  is  subdivided  by 
the  alkaline  salts  of  the  intestinal  secretions,  and  split  by  the  fat- 
splitting  ferments.  As  a  result  fatty  adds  are  formed,  which  com- 
bine with  the  alkaline  carbonates  to  form  soaps.  In  the  presence 
of  these  soaps,  the  fat  is  subdivided  into  still  smaller  particles. 
Nearly  all  of  the  fat  in  the  food  is  split,  and  the  weight  of  evidence 
suggests  that  neutral  fat  cannot  be  absorbed,  and  that  splitting  is 
a  necessary  preliminary  to  absorption. 

Absorption  of  Fat. — The  form  in  which  the  fat  is  finally  ab- 
sorbed is  not  definitely  known.  There  is  much  difference  of  opinion 
as  to  whether  the  fat  is  absorbed  as  fatty  adds,  as  soluble  soaps,  or 
as  insoluble  soaps.  The  fat  enters  the  blood  stream,  where  it  has 
been  demonstrated  by  the  ultramicroscope. 

In  healthy  with  a  normally  arranged  diet,  in  babies  of  normal 
digestive  power,  the  absorption  of  fat  is  extremely  good.  It  is  prac- 
ticaUy  as  good  in  babies  fed  on  cow's  milk  as  in  babies  fed  on  human 
milk,  and  the  amoimt  absorbed  is  usually  over  90%,  and  may  be 
as  great  as  98%.  The  absorption  of  fat  is  lessened  in  infants  with 
soap  stools,  and  there  is  a  still  greater  loss  of  fat  in  the  stools  of 
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babies  having  a  diarrhea,  whether  such  a  diarrhea  is  caused  by 
excessive  fat,  or  by  some  other  form  of  indigestion,  such  as  that 
from  excessive  carbohydrate. 

Fat  m  the  Stools. — Fat  is  normally  present  in  the  stools,  in  the 
form  of  soaps.  Practically  all  of  this  fat  comes  from  the  food,  not 
from  the  intestinal  secretions.  The  amoimt  of  fat  normally  present 
in  the  stools  is  very  variable.  In  the  first  few  days  of  life  it  is  very 
large,  as  much  as  50%  of  the  dried  stool,  and  it  gradually  diminishes 
as  the  babies  grow  older.  The  usual  amount  in  later  infancy  lies 
between  14  and  25%,  although  it  has  been  foimd  as  high  as  42% 
in  babies  apparently  normal.  Microscopic  examinations  of  the 
stools  for  fat  consequently  have  little  value  in  showing  excess  in 
the  early  weeks  of  life,  but  in  later  infancy,  they  have  more  value. 

Effect  of  Excessive  Fat. — ^When  the  amount  of  fat  in  the  food 
is  in  relative  excess,  either  from  an  excessive  amount  of  fat  and 
normal  digestion,  or  from  a  normal  amount  of  fat  and  diminished 
powers  of  digestion,  there  may  be  an  effect  on  gastric  function.  It 
has  been  shown  that  an  excess  of  fat  has  a  direct  effect  on  the  empty- 
mg-time  of  the  stomach,  retarding  it,  and  leading  to  gastric  stagna- 
tion, or  at  times  even  to  selective  retention  of  fat.  An  excess  of  fat 
also  delays  the  secretion  of  hydrochloric  acid  and  consequently  re- 
tards the  occurrence  of  the  pyloric  opening  reflex,  and  the  closure  of 
the  cardiac  orifice.  Regurgitation  or  vomiting  would  naturally 
result  from  this  action. 

In  the  intestine,  the  effects  of  excessive  fat  depend  on  various 
factors,  among  them  being  the  relative  amounts  of  casein  and  carbo- 
hydrate in  the  food,  which  influence  the  intestinal  flora.  When  the 
casein  is  in  relative  excess,  the  prevalent  bacteria  belong  to  the 
putrefactive  group,  and  the  result  of  protein  decomposition  is  that 
the  intestinal  contents  remain  alkaline.  Under  these  conditions, 
the  fatty  acids  formed  from  the  splitting  of  the  neutral  fat  combine 
with  the  earthy  alkalies  to  form  the  so-called  ''soap  stools,"  and 
calcium  and  magnesium  are  lost  from  the  organism.  When  the  car- 
bohydrate is  in  relative  excess,  the  acid-forming  bacteria  predominate, 
the  stools  are  acid,  and  the  fat  combines  with  sodium  and  potassiimi, 
forming  soft,  fatty  curds. 

The  interference  with  fat  absorption  when  "soap  stools"  are 
formed,  and  the  consequent  disturbance  of  metabolism,  is  com- 
paratively slight,  and  may  or  may  not  be  sufficient  to  cause  a  failure 
to  gain,  or  a  loss,  in  weight.  (C/.  Finkelstein's  Bilanzstorung.) 
When  soft,  fatty  curds  are  present,  with  loss  of  sodium  and  potas- 
sium, the  interference  with  absorption,  and  the  consequent  disturb- 
ance of  metabolism  are  probably  greater,  and  loss  of  body  weight 
usually  results.     (C/.  Finkelstein's  Dyspepsie.) 
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In  diarrhea  there  is  much  loss  of  fat  in  the  stools,  and  a  type 
sometimes  seen  is  characterized  by  acid  stools.  There  is  a  question 
whether  such  a  diarrhea  results  from  the  irritation  of  an  excessive 
amoimt  of  the  lower  fatty  adds  in  the  intestine — a  fatty  diarrhea 
from  primary  fat  indigestion — or  whether  the  diarrhea  is  caused  by 
some  other  form  of  indigestion,  such  as  that  from  carbohydrate, 
in  which  there  is  increased  peristalsis  and  loss  of  fat.  Probably 
both  conditions  can  occur.  In  this  condition  there  is  much  disturb- 
ance of  metabolism,  the  tissues  of  the  body  are  drawn  upon  to  fur- 
nish the  needed  fuel,  and  loss  of  weight  is  rapid.  (C/.  Finkelstein's 
Dekomposition.)  The  loss  of  alkaline  salts,  especially  sodium,  may 
be  so  great  as  to  cause  a  relative  acidosis,  with  an  excess  of  ammonia 
in  the  urine. 

In  the  extreme  condition  of  malnutrition  known  as  infantile  atro- 
phy, or  marasmus,  there  are  usually  evidences  of  diminished  power 
of  digesting  and  absorbing  fat,  as  is  evidenced  by  the  voluminous 
literature  of  the  metabolism  of  this  condition.  Metabolism  experi- 
ments cannot  prove  definitely,  however,  whether  infantile  atrophy 
is  the  cause  or  the  effect  of  diminished  power  of  digesting  and  ab- 
sorbing fat.  It  seems  very  probable  that  in  mpst  cases  it  is  an 
effect  rather  than  a  cause. 

Toxic  symptoms  may  develop  in  the  course  of  fat  indigestion. 
(Cy.  Finkelstein's  Intoxication.)  It  is  not  established  whether  they 
are  due  to  the  relative  acidosis  sometimes  present,  or  to  the  toxic 
products  of  an  extremely  disordered  metabolism.  They  are  prob- 
ably not  due  to  absorption  of  lactose,  as  was  originally  suggested 
by  Finkelstein. 

ETIOLOGY.— With  all  the  known  facts  about  the  results  of  a 
relative  overfeeding  with  fat,  the  first  cause  of  a  diminished  power 
to  digest  and  absorb  fat  is  not  definitely  known.  Of  course,  in  cases 
grossly  over-fed  with  fat,  the  cause  of  the  symptoms  is  dear,  but 
in  cases  in  which  there  is  present  a  diminished  power  of  digesting 
and  absorbing  comparatively  small  amoimts  of  fat,  the  question 
arises,  what  is  the  first  cause  of  this  diminished  power.  We  know 
that  in  the  normal  baby  the  power  of  taking  care  of  cow's  milk  fat 
is  good.  Yet  cases  of  fat  intolerance  are  seen  mainly — almost  en- 
tirely— in  artifidally  fed  babies.  The  question  is  unsettled.  There 
are  various  theories.  One  is  that  the  first  injury  comes  from  the 
chemical  composition  of  the  fats  in  cow's  milk,  which  differs  some- 
what from  that  of  the  fats  in  human  milk.  Another  is  that  it  is 
the  different  salt  content  of  cow's  milk  which  causes  the  first  trouble. 
Still  another  is  that  the  first  injury  to  digestion  and  metabolism 
comes  from  an  excess  of  carbohydrate,  and  that  this  injury  lessens 
the  power  of  digesting  and  absorbing  fat. 
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In  any  case,  whatever  the  first  cause,  th'e  condition  with  which 
we  are  confronted  is  an  intolerance  toward  fat.  , 

SYMPTOMS.  Clinical  Types  in  Artificially  Fed  Infants. — 
The  majority  of  cases  of  fat  indigestion  occur  in  artificially  fed  in- 
fants, and  therefore  the  symptoms  seen  in  babies  fed  on  cow's  milk 
will  be  described  first.  In  the  previous  history  there  is  often  a  long 
story  of  various  symptoms  attending  various  attempts  at  feedmg 
with  artificial  food.  Sometimes  indigestion  from  fat  is  seen  in  very 
young  babies;  these  are  cases  which  either  are  grossly  overfed  with 
fat,  or  which  have  a  marked  individual  intolerance  toward  fat.  More 
often,  indigestion  from  fat  is  met  with  in  babies  who  are  somewhat 
older,  and  who  have  a  history  of  pre\dous  gastro-enteric  disturbance. 
This  previous  history  may  or  may  not  suggest  that  fat  was  the  cause 
of  the  trouble.  Often  there  is  a  previous  history  of  gross  overfeeding 
with  carbohydrate,  and  symptoms  of  carbohydrate  indigestion. 

The  three  principal  symptoms  of  fat  indigestion  are  vomitings 
abnormal  stools,  and  failure  to  gain  in  weight  or,  more  often,  progres- 
sive loss.  There  may  also  be  flatulence,  colic,  and  loss  of  appetite. 
There  may  be  slight  irregular  fever,  or  occasional  rises  of  tempera- 
ture. The  co;idition  is  essentially  a  chronic  one.  Acute  symptoms 
may  arise  in  the  course  of  a  case  of  indigestion  from  fat,  but  are 
obviously  an  acute  exacerbation  in  a  case  which  has  shown  symp- 
toms of  chronic  disturbance  of  digestion  for  some  time. 

There  are  four  important  clinical  types  in  indigestion  from  fat. 
These  types  are  characterized  respectively  by  i,  vomiting,  2,  soap 
stools,  3,  stools  containing  soft,  fatty  curds,  and  4,  loose,  green  stools. 

In  the  first  type,  vomiting  is  the  principal  symptom.  It  represents 
the  effect  of  excessive  fat  in  causing  delayed  emptying  time  of  the 
stomach  with  a  selective  retention  of  fat.  The  vomiting  does  not 
occur  immediately  after  feeding,  except  sometimes  in  long-standing 
cases,  but  occurs  in  the  middle  or  toward  the  end  of  the  interval 
between  feedings.  The  vomitus  is  acid  in  reaction,  and  has  a  strongly 
sour  odor  due  to  the  presence  of  butyric  and  other  fatty  acids.  It 
usually  contains  small,  flaky  curds.  The  stools  in  this  type  are  not 
characteristic  macroscopically,  and  on  micro-chemical  examination 
do  not  regularly  show  the  presence  of  an  excessive  quantity  of  fat. 
The  frequent  failure  of  the  stools  to  show  evidences  of  excessive 
fat  is  due  to  the  fact  that  the  excess  is  vomited  and  does  not  pas^ 
through  the  intestine.  Vomiting  may  occur  occasionally  in  the 
other  clinical  types,  but  in  this  first  type,  vomiting  is  practically 
the  only  symptom,  except,  of  course,  the  loss  of  weight. 

In  the  second  type,  the  clinical  appearances  of  indigestion  are  nut 
very  marked,  so  that,  unless  particular  notice  be  taken  of  the  char- 
acter of  the  stools,  it  seems  difficult  to  account  for  the  failure  of  the 
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infant  to  gain  in  weight.  The  stools  macroscopically.  appear  well 
digested,  and  are  not  loose.  In  color  they  are  usually  white,  gray, 
or  grayish-yellow,  and  in  size  and  consistency  they  are  large,  hard, 
and  dry.  They  may  have  a  glistening  appearance  when  mechanically 
spread  upon  the  napkin.  The  appearance  of  the  stools  in  this  type 
is  sometimes  suggestive,  but  often  does  not  differ  sufficiently  from 
that  seen  in  babies  who  are  doing  well  to  be  diagnostic.  They  rep- 
resent the  "soap  stools,"  in  which  the  fat  is  in  combination  with 
calcium  and  magnesium.  Microscopically,  the  stools  show  an  ex- 
cessive amount  of  fat  in  the  form  of  soap.  Loss  of  weight  is  usually 
slight  in  this  type,  and  there  may  only  be  failure  to  gain. 

In  the  third  type,  the  most  common  in  severe  cases,  the  stools 
contain  many  small,  soft  curds.  They  may  contain  considerable 
mucus  also.  These  stools  represent  the  type  in  which  the  fatty 
acids  have  combined  with  sodium  and  potassium.  Sometimes  the 
fatty  curds  may  be  so  numerous  as  to  give  the  stool  the  appearance 
of  curdled  milk.  Occasionally  the  stool  may  be  creamy  in  color  and 
consistency,  this  representing  an  excess  of  neutral  fat.  Micro- 
scopically in  this  third  type,  the  stools  show  an  excess  of  fat  in  the 
form  of  soap,  with  or  without  the  presence  of  free  fatty  acid.  Oc- 
casionally neutral  fat  is  present.  Loss  of  weight  is  apt  to  be  marked 
in  this  type. 

In  the  fourth  type  the  stools  are  loose,  green,  and  strongly  acid. 
They  are  apt  to  cause  marked  irritation  of  the  buttocks.  The  fat 
is  in  combination  with  the  alkaline  salts,  and  there  is  usually  also 
free  fatty  acid.  The  stools  in  this  type  closely  resemble  those  in 
indigestion  from  an  excess  of  carbohydrate,  or  in  indigestion  with 
fermentation.  In  fat  indigestion,  however,  stools  of  this  kind  usu- 
ally represent  a  somewhat  acute  exacerbation,  supervening  upon  one 
of  the  preceding  types.  Microscopically  the  stools  show  an  excess 
of  fat  in  the  form  of  soap,  free  fatty  acid,  and  occasionally,  some 
neutral  fat.    Loss  of  weight  is  usually  extremely  rapid  in  this  type. 

Reaction  to  Feeding, — In  indigestion  from  an  excess  of  fat,  when 
the  quantity  of  fat  in  the  food  is  reduced,  an  improvement  occurs 
in  the  clinical  symptoms.  The  amount  of  reduction  necessary  to 
bring  about  this  improvement  varies  with  the  degree  of  fat  intol- 
erance present  in  the  particular  case.  Sometimes  it  is  necessary  to 
withdraw  cow's  milk  fat  wholly  from  the  food,  in  order  to  relieve 
the  signs  of  indigestion.  The  only  exception  to  the  improvement  in 
the  clinical  symptoms  usually  following  reduction  of  fat  in  the  food, 
is  seen  in  the  type  characterized  by  vomiting.  In  this  type,  the 
vomiting  sometimes  continues,  even  after  all  fat  is  excluded.  This 
occurs  because  the  stomach  has  become  so  irritable,  that  the  mechan- 
ical stimulus  from  the  coagulation  of  the  casein,  or  even  from  the 
mere  presence  of  food  in  the  stomach,  is  sufficient  to  cause  vomiting. 
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This  fact  should  be  remembered,  as  otherwise  the  continuance  of 
the  vomiting  greatly  obscures  the  diagnosis. 

In  comparatively  mild  cases,  in  which  complete  exclusion  of  fat 
is  not  necessary  for  the  relief  of  symptoms,  the  babies  are  able  to 
gain  weight  when  the  fat  in  the  food  is  reduced.  In  other  more 
severe  cases,  the  babies  begin  to  gain  in  weight  only  when  the  fat 
in  the  food  is  completely  excluded.  Often  the  gain  in  weight  under 
both  these  conditions  may  be  maintained  for  a  considerable  time. 
Usually,  however,  as  these  babies  improve,  their  caloric  requirements 
eventually  rise,  and  they  become  unable  to  gain  in  weight  unless  the 
caloric  value  of  the  food  is  increased.  In  comparatively  mild  cases, 
after  the  digestive  system  is  rested,  fat  can  now  be  increased  in 
the  food,  or  added  to  the  food,  in  an  amount  sufficient  to  maintain 
a  gain  in  body  weight  without  causing  indigestion. 

In  more  difficult  cases  of  fat  indigestion,  the  reduction  of  fat,  or 
exclusion  of  fat,  necessary  for  the  relief  of  symptoms,  does  not  per- 
mit a  gain  in  weight.    In  such  cases,  ah  attempt  is  made  to  raise 
the  caloric  value  of  the  food  by  increasing  the  quantity  of  carbo- 
hydrate and  protein.    There  are,  however,  limits  varying  with  the 
individual,  beyond  which  the  carbohydrate  and  protein  cannot  be 
increased  without  danger  of  producing  serious  symptoms  of  indi- 
gestion.   The  carbohydrate  is  best  fitted  to  assume  the  r61e  of  the 
fat  as  a  source  of  energy,  but  an  excess  easily  produces  indigestion, 
and  carbohydrate  indigestion  tends  greatly  to  increase  the  intol- 
erance toward  fat.    While  increase  in  the  protein  is  less  dangerous 
this  food  element  is  very  uneconomic  as  a  source  of  energy.     There- 
fore, in  serious  cases  of  indigestion  from  an  excess  of  fat,  a  certain 
amount  of  fat  is  necessary  for  proper  metabolism,  yet  cannot  be 
utilized,  and  we  are  confronted  by  the  difficult  situation  of  hiability 
to  give  fat  with  inabthty  to  attain  a  gain  in  weight  without  it 

When  in  such  cases,  the  amount  of  fat  in  the  food  is  increased, 
the  reaction  is  often  deceptive.  The  addition  of  fat  after  complete 
exclusion  or  increase  in  fat  if  exclusion  was  not  complete,  is  often 
followed  by  an  immodiute  response  in  <.^  for  o.       •     •  .  ,      . 
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the  gain  in  weight  which  has  been  accumulated  may  vanish  within 
twenty-four  or  forty-eight  hours.  Such  a  sudden  reappearance  of 
the  signs  of  fat  intolerance  is  often,  for  abbreviation,  called  a  fat 
"blow-up."  These  *' blow-ups"  may  be  serious,  accompanied  by 
toxic  symptoms,  such  as  high  fever,  or  collapse  with  subnormal 
temperature,  rapid,  deep  respiration,  restlessness  or  stupor,  and 
cherry-red  lips.  The  cause  of  the  toxic  symptoms  is  a  marked  dis- 
turbance of  metabolism,  probably  an  acidosis,  as  there  is  increased 
ammonia  excretion  in  the  urine.    A  fat  "blow-up"  may  be  fatal. 

The  management  of  a  case  of  severe  fat  indigestion  is  often  very 
difficult,  because  the  clinical  warning  of  the  approach  of  a  "blow-up" 
is  often  very  slight.  The  finding  of  excessive  fat  in  the  form  of  soap 
in  the  stools  of  a  baby  who  is  gaining  satisfactorily  in  weight,  is  not 
necessarily  the  sign  of  an  approaching  "blow-up,"  and  if  the  fat  is 
reduced,  the  gain  in  weight  will  probably  cease.  If,  however,  as  a 
result  of  several  micro-chemical  examinations  of  the  stools,  the 
quantity  of  fat  is  found  to  be  increasing,  it  is  probable  that  trouble 
is  approaching.  Other  symptoms  indicating  an  approaching  "blow- 
up" are  the  reappearance  of,  or  increase  in,  the  vomiting;  the  ap- 
pearance of  stools  containing  soft,  fatty  curds,  or  of  loose,  green, 
add  stools;  the  appearance,  on  microscopic  examination,  of  neutral 
fat  in  the  stools;  a  sudden  loss  of  weight,  unexplained  by  clinical 
symptoms. 

Clinical  Type  in  Breast-fed  Infants. — ^When  the  quantity  of 
fat  in  breast  milk  is  excessive,  the  principal  symptoms  are  vomiting, 
abnormal  stools,  and  failure  to  gain,  or  loss,  in  weight.  The  vomit- 
ing occurs  in  the  intervals  between  feedings,  and  the  vomitus  is  often 
sour,  usually  without  curds,  but  sometimes  containing  a  substance 
resembling  melted  butter.  The  stools  contain  small  soft  curds,  are 
usually  add,  and  may  irritate  the  buttocks.  They  are  either  green 
in  color,  or  have  an  oily,  glistening  appearance.  Typical  "soap 
stools"  are  very  unusual.  The  loss  of  weight  is  usually  moderate. 
Loss  of  appetite,  flatulence,  and  colic,  may  be  present.  The  symp- 
toms are  usually  not  severe. 

Clinical  Type  in  Older  Infants. — There  is  a  peculiar  clinical 
type,  particularly  seen  in  the  second  year  of  life,  in  infants  who  are 
no  longer  on  an  exdusively  milk  diet.  There  is  usually  nothing  in 
the  history  to  suggest  overfeeding  with  fat,  or  indeed,  with  any 
particular  food  element.  There  is,  however,  usually  a  history  of 
general  overfeeding,  these  cases  occurring  in  infants  whose  diet  has 
been  increased  too  rapidly,  and  has  become  too  rich  and  varied. 
This  should  properly  produce  symptoms  of  indigestion  from  an 
excess  of  food  as  a  whole,  but  these  symptoms  have  been  overlooked. 
The  occasional  acute  attacks  of  indigestion  which  may  have  occurred 
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have  been  attributed  to  accidental  or  temporary  causes,  rather  than 
to  persistent  overfeeding,  and  the  only  marked  chronic  symptom  is 
undigested  stools.  The  stage  of  indigestion  from  simple  overfeeding 
is  consequently  passed  without  attracting  attention,  and  the  repeated 
injuries  from  overfeeding  cause  the  digestive  system  to  show  intol- 
erance toward  fat. 

The  symptoms  are  continued  slight  fever,  restlessness,  irritability, 
and  failure  to  gain  in  weight.  Symptoms  pointing  directly  toward 
the  digestive  system  are  not  marked,  and  although  the  stools  are 
abnormal,  their  character  does  not  attract  the  attention  of  the  child's 
mother.  The  stools  macroscopically  are  apt  to  be  large,  hard,  and 
dry;  microscopically,  whenever  there  is  fat  in  the  diet,  the  stools 
show  excessive  fat  in  the  form  of  soap.  If  fat  is  cut  out  of  the  diet, 
the  stools  improve,  and  the  fever  and  irritability  disappear,  but  the 
child  is  still  unable  to  gain  in  weight,  or  actually  loses.  When  fat 
is  added  to  the  diet,  the  symptoms  reappear. 


FlC.  I7t 


Infantile  atrophy.     Female, 


Effect  of  Fat  Indigestiox  ox  Nutrition  and  Metabolism. — 
The  principal  effect  of  liefectixe  power  of  digesting  and  absorbing 
fat,  is  shown  by  a  general  failure  of  nutrition,  which  is  principally 
manifested  in  loss  of  botiy  weight.  The  continuous  loss  of  calcium 
and  magnesium  in  the  stools  which  occurs  in  many  cases,  may  pro- 
duce a  disturbance  in  the  salt  metabolism.  There  are  two  particular 
manifestations  of  such  disturbance  seen  in  two  distinct  l}T>es  of 
malnutrition  to  be  described  in  the  nc.\t  division,  nameh',  rachitis 
and  spasmophilia;  fat  indigestion  is  a  frequent  contributing  cause  of 
both  of  these.  The  effect  of  acute  exacerbations  in  producing  an 
acidosis,  has  already  been  dest.rib«l. 

Sometimes  the  disturbance  of  metabolism  may  be  very  marked, 
and  the  continueil  U>ss  of  weight  may  lead  to  the  severe  condition 
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of  malnutrition  known  as  "marasmus,"  or  "infantile  atrophy," 
While  other  forms  of  indigestion  may  lead  to  this  condition,  the 
most  common  is  indigestion  from  excessive  fat.  The  prominent 
feature  of  this  condition  is  the  progressive  and  extreme  ioss  of  weight, 
especially  of  the  subcutaneous  adipose  tissue.  The  skin  is  dry 
and  wrinkled,  and  hangs  in  folds  on  the  bones,  giving  the  appear- 
ance of  a  living  skeleton  or  advanced  old  age.  The  bones  of  the 
head  frequently  overlap  and  the  anterior  fontanelle  is  usually  de- 
pressed. The  extremities  are  cool.  The  abdomen  soon  becomes 
sunken.  The  tongue  is  dry  and  usually  reddened.  The  pulse  is 
feeble  and  usilally  rapid.  The  temperature  is  normal,  or  more  com- 
monly subnormal,  but  in  some  cases  is  raieed.  The  respirations  are 
generally  Dorm'al.  Although  secondary  anemia  is  quite  a  prominent 
condition,  extreme  pallor  is  not  mual.  In  some  cases,  although  the 
skin  is  pale,  the  blood  count  shows  an  increase  in  hemoglobin  and 
red  blood  corpuscles,  due  to  concentration  of  the  blood.  There  is 
no  characteristic  change  in  the  leucocytes.  The  appetite  is  ysually 
lessened,  but  may  be  at  times  voracious. 


Infantile  atrophy.     Female,  9  months  old 

DIAGNOSIS.— The  diagnosis  of  indigestion  from  a  relative  excess 
of  fat  depends  mainly  on  two  clinical  features,  first,  tke  reaction  0/ 
the  patient  toward  Ike  quantity  of  fat  given  in  Ike  food,  and  second, 
tke  character  of  the  stools.  These  features  have  been  described  under 
symptoms.  There  are,  however,  a  number  of  types  in  which  diag- 
nosis is  particularly  difficult. 

Tke  type  in  wkick  vomiting  is  the  principal  symptom  must  be  distin- 
guished from  a  number  of  conditions  in  which  vomiting  is  a  prominent 
symptom.  Pyloric  stenosis  and  spasm  are  excluded  by  the  absence 
of  their  peculiarly  characteristic  symptoms,  such  as  visible  peristalsis, 
delayed  emptying  time  of  the  stomach,  and  so  (Vth,  and  by  the 
presence  in  the  vomitus  of  signs  of  indigestion.  Indigestion  from 
overfeeding  may  cause  vomiting,  but  tiie  symptom  is  easily  relieved 
by  reduction  in  the  strength  of  the  food,  without  the  occurrence  of 
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loss  of  weight.  Indigestion  from  carbohydrate  may  cause  vomiting, 
but  there  are  usually  also  loose,  green,  acid,  irritating  stools,  with 
much  gas,  and  the  vomiting  is  relieved  by  changing  the  quantity  or 
variety  of  carbohydrate  in  the  food.  Furthermore  the  vomitus  has 
not  the  butyric  acid  odor  characteristic  of  indigestion  from  fat.  In 
indigestion  from  protein,  the  vomiting  usually  occurs  soon  after 
feeding,  the  vomitus  usually  contains  large  curds,  and  has  no  butyric 
add  odor.  In  fat  indigestion,  the  confirmation  of  the  diagnosis  often 
depends  on  the  improvement  in  symptoms  following  reduction  of 
the  fat  in  the  food.  In  some  cases,  in  which  the  stomach  has  become 
very  irritable,  no  improvement  follows  when  fat  is  excluded  from  the 
diet.  In  such  cases  it  is  difficult  to  make  a  diagnosis.  One  can 
suspect  fat  indigestion  from  the  previous  history,  and  this  is  the 
commonest  cause  of  such  resistant  cases. 

Tke  type  characterized  by  soap  stools  is  sometimes  difficult  to  recog- 
nize. The  indigestion  is  not  conspicuous  macroscopically,  and  a 
practical  problem  which  frequently  arises  is  this, — ^is  failure  to  gain 
in  weight  a  sign  that  the  infant  needs  a  food  of  higher  caloric  value, 
or  a  sign  that  it  is  getting  too  much  fat  for  its  powers  of  digestion. 
The  result  of  the  micro-chemical  examination  of  the  stools  is  inval- 
uable in  settling  this  question,  and  is  the  principal  guide  in  directing 
the  treatment. 

The  type  characterized  by  soft,  fatty  curds  is  the  one  most  typical 
of  fat  indigestion,  and  the  easiest  to  recognize.  The  diagnosis  is 
confirmed  by  the  finding  of  an  excess  of  soap,  often  with  free  fatty 
add  in  the  stools  on  microscopic  examination,  and  by  the  reaction 
of  the  patient  toward  attempts  to  feed  fat. 

The  type  charcu^terized  by  loose,  green,  irritating  movements  is  diffi- 
cult to  distinguish  from  indigestion  from  carbohydrate,  and  indiges- 
tion with  fermentation.  The  results  of  the  micro-chemical  exami- 
nation of  the  stools  are  not  conclusive,  as  an  excessive  amoimt  of 
fat  may  be  eliminated  in  the  diarrhea  caused  by  both  carbohy- 
drate indigestion  and  fermentation.  Indigestion  from  carbohydrate 
is,  however,  quickly  relieved  by  a  change  in  the  quantity  or  variety 
of  the  carbohydrate,  while  in  fat  indigestion  the  symptoms  are  only 
relieved  by  a  reduction  of  the  fat.  In  indigestion  with  fermentation 
the  diarrhea  is  usually  much  more  severe  than  in  fat  indigestion, 
and  it  is  not  relieved  by  a  reduction  of  the  fat. 

In  older  infants  the  diagnosis  rests  entirely  upon  the  results  of 
the  micro-chemical  examinations  of  the  stools  for  fat,  and  upon  the 
effect  of  the  attempts  to  give  fat. 

Infantile  atrophy  due  to  fat  indigestion  must  be  distinguished 
from  similar  conditions  of  malnutrition  produced  by  such  diseases 
as  tuberculosis,  syphilis,  and  other  forms  of  chronic  indigestion^ 
The  first  two  are  excluded  by  absence  of  their  characteristic  diag- 
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nostic  features.    It  must  be  remembered,  however,  that  fat  intol- 
erance is  frequently  seen  in  chronic  tuberculosis. 

PROGNOSIS. — ^The  prognosis  of  indigestion  from  an  excess  of 
fat  is  very  variable.  There  are  the  greatest  extremes  of  variation  in 
the  degrees  of  fat  intolerance  encountered,  in  the  length  of  time  the 
symptoms  have  persisted,  and  in  the  degree  of  malnutrition  which 
hasHbeen  reached.  The  prognosis  depends  upon  all  these  factors. 
As  the  degree  of  fat  intolerance  cannot  be  estimated  until  treatment 
has  been  attempted,  it  is  impossible  for  the  physician  to  give  a  prog- 
nosis when  he  first  sees  a  case. 

In  general,  in  artificially  fed  infants,  indigestion  from  fat  is  the 
most  resistant  and  difficult  to  treat  of  all  the  chronic  forms  of  indi- 
gestion, and  the  acute  exacerbations  which  occur  from  time  to  time 
are  decidedly  dangerous,  and  may  be  fatal.  When  the  intolerance 
toward  fat  is  not  marked,  and  the  baby  is  able  to  gain  with  a  reduced 
quantity  of  fat  in  the  food,  the  prognosis  is  good.  When,  however, 
the  baby  shows  a  higher  caloric  requirement  than  can  be  given  him 
without  the  production  of  symptoms  of  fat  indigestion,  the  outlook 
is  less  encouraging.  With  proper  treatment,  most  of  these  cases 
eventually  recover,  if  malnutrition  has  not  become  extreme,  and  if 
no  intercurrent  acute  disease  supervenes,  but  the  physician  must 
recognize  that  he  has  a  long  and  arduous  struggle  before  him. 

In  the  type  described  above  as  occurring  during  the  second  year 
in  infants  taking  a  more  varied  diet,  the  prognosis  is  good  for  eventual 
recovery,  but  much  patience  is  needed,  and  many  months  are  often 
required.  Neither  the  physician  nor  the  parents  must  expect  either 
an  immediate  or  a  rapid  gain  in  weight,  and  often  the  best  treatment 
is  that  which  results  in  no  gain  in  weight  for  weeks  or  even  months. 

In  breast-fed  babies  the  prognosis  is  usually  good. 

TREATMENT.  In  Artificially  Fed  Infants. — ^The  principle 
of  treatment  is  to  reduce  the  quantity  of  fat  in  the  food  to  a  point 
at  which  it  will  be  within  the  infant's  powers  of  digestion  and  ab- 
sorption. This  necessarily  reduces  the  caloric  value  of  the  food, 
which  must  be  made  up  by  some  increase  in  the  carbohydrate  or 
protein  or  both. 

The  amoimt  by  which  the  fat  must  be  reduced  depends  on  the 
severity  of  the  case.  Some  estimate  of  the  degree  of  intolerance  for 
fat  can  often  be  made  from  a  careful  study  of  the  previous  feeding 
of  the  infant.  Even  in  apparently  mild  cases  it  is  not  wise  to  begin 
with  more  than  2  per  cent  of  fat.  In  severe  cases,  i  per  cent  is 
better,  and  in  any  case  suffering  from  acute  symptoms,  such  as 
diarrhea  or  intoxication,  it  is  best  to  cut  out  the  fat  entirely.  The 
carbohydrate  should  not  exceed  7  per  cent;  if  there  is  any  suspicion 
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of  previous  carbohydrate  indigestion,  it  should  not  exceed  5  or  6 
per  cent. 

As  to  the  kind  of  extra  carbohydrate  to  be  added,  whether  lactose 
or  maltose,  I  believe  dextri-maltose  to  be  better  in  general  in  cases 
of  fat  indigestion.  This  is  because  maltose  is  less  fermentable  than 
lactose,  is  more  easily  absorbed,  and  is  all  absorbed  in  the  form  of 
dextrose  so  that  it  can  be  more  immediately  utilized  for  purposes 
of  energy  production  without  having  to  go  through  the  process  of 
glycogen-storing  in  the  liver.  Babies  with  fat  intolerance  cannot  usu- 
ally digest  more  fat  when  maltose  is  used  than  when  lactose  is  used, 
except  in  some  cases  where  the  fat  intolerance  has  been  increased 
by  coexistent  carbohydrate  fermentation.  They  can,  however,  often 
gain  weight  on  a  lower  percentage  of  fat  when  maltose  is  used  instead 
of  lactose,  the  reason  probably  being  that  with  maltose  more  carbo- 
hydrate is  absorbed  and  utilized.  Sometimes,  however,  maltose  will 
'  cause  indigestion  and  the  babies  will  do  better  on  lactose,  but  this 
is  rare.  The  maltose  may  be  given  in  the  form  of  dextri-maltose, 
or  of  a  malt  extract.  The  former  is  preferable  for  routine  use  as  it 
is  less  laxative. 

The  protein  should  be  from  1.5  to  2  per  cent  at  the  start.  The 
split  protein  should  not  be  used,  as,  with  our  present  knowledge  of 
tihe  subject  the  giving  of  a  large  quantity  of  the  whey  salts  should 
be  avoided. 

If  the  baby  is  able  to  gain  in  weight  on  the  first  food  given,  the 
formula  should  not  be  changed,  for  a  time  at  least.  It  must  be 
remembered,  however,  that  while  the  resting  of  a  fimction  leads  to 
recovery  and  increase  of  functional  power  at  first,  too  prolonged 
rest  tends  to  weaken  it.  The  power  of  digesting  fat  can  be  weak- 
ened by  too  prolonged  use  of  a  food  low  in  fat  content.  Conse- 
quently, even  if  babies  are  gaining  weight,  cautious  eflForts  should 
be  made  from  time  to  time  to  increase  the  quantity  of  fat  in  the 
food.  Such  increases  should  not  exceed  0.25  per  cent  at  a  time, 
and  should  always  be  controlled  by  careful  examinations  of  the  stools. 

When  a  baby  is  unable  to  gain  in  weight  on  the  first  food  given, 
or  when  after  a  temporary  gain,  the  weight  becomes  stationary,  or 
begins  to  decline,  the  question  arises  as  to  whether  the  inability  to 
gain  is  due  to  too  low  caloric  intake,  or  to  the  fact  that  the  amount 
of  fat  in  the  food  is  still  excessive.  Obviously,  if  all  fat  has  been 
cut  out,  failure  to  gain  must  be  due  to  a  food  too  low  in  calories. 
If  some  fat  is  being  given,  the  question  is  settled  by  the  symptoms, 
and  particularly  by  the  results  of  the  examinations  of  the  stools. 
If  symptoms  still  persist,  or  if  the  stools  still  show  fatty  curds,  or 
micro-chemically  a  large  excess  of  fat,  the  fat  must  be  still  further 
reduced,  or  cut  out  entirely.  It  is  essential  that  at  the  beginning 
of  treatment  the  signs  of  fat  indigestion  be  eliminated. 
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Frequent  careful  examinations  of  the  stools  are  essential  to  the 
proper  management  of  a  case  of  indigestion  from  excess  of  fat.  Such 
an  examination  should  be  made  as  a  matter  of  routine,  on  the  second 
day  after  every  change  in  the  composition  of  the  food,  and  at  other 
times,  every  two  or  three  days,  until  the  feeding  has  become  estab- 
lished. After  this  a  micro-chemical  examination  should  be  made 
once  a  week. 

When  the  physician  is  convinced  that  symptoms  of  fat  indigestion 
have  been  eliminated  by  reduction  of  the  fat,  and  that  failure  of  the 
patient  to  gain  in  weight  is  due  to  an  insufficient  caloric  intake,  he 
should  first  increase  the  carbohydrate  and  protein.  The  carbohy- 
drate may  be  raised  to  7  per  cent,  and  the  protein  gradually  to  2.5 
or  3  per  cent,  symptoms  of  indigestion  being  carefully  watched  for. 
Such  symptoms  are  a  sign  that  the  limit  of  tolerance  for  that  par- 
ticular food  element  has  been  passed,  and  that  its  quantity  must 
be  reduced. 

If  the  raising  of  the  carbohydrate  and  protein  within  the  limits 
of  tolerance  do  not  permit  a  steady  gain  in  weight,  then  the  fat  must 
be  increased.  Increase  in  the  quantity  of  fat  must  always  be  grad- 
ual, not  more  than  0.25  or  0.5  per  cent  at  a  time,  and  should  be  care- 
fully controlled  by  the  results  of  the  micro-chemical  examinations 
of  the  stools  for  fat.  When,  after  the  increase  in  the  fat,  the  baby 
finally  begins  to  gain  in  weight,  no  further  increase  should  be  made. 
Even  with  the  baby  gaining  in  weight,  the  stools  should  be  carefully 
watched.  The  mere  presence  of  an  excess  of  fat  in  the  form  of  soap 
in  the  stools  is  not  a  contraindication  to  leaving  the  baby  on  the  formula 
on  which  he  is  gaining.  In  such  cases,  a  fat  "blow-up"  may  be  ap- 
proaching, or  the  baby's  digestive  powers  may  be  gradually  adjust- 
ing themselves  to  the  quantity  of  fat  which  is  being  given.  If, 
however,  the  amount  of  fat  in  the  stools  is  increasing,  and  especially 
if  the  macroscopic  appearance  of  the  stools  is  becoming  worse,  or 
if  any  other  symptoms  of  fat  indigestion  reappear,  then  the  fat  must 
again  be  reduced  for  a  time,  even  if  gain  in  weight  temporarily  ceases. 

A  case  in  which  a  gain  in  weight  cannot  be  attained  and  main- 
tained under  the  above  outline  of  dietetic  management,  comes  into 
the  category  of  a  resistant  case. 

Resistant  Cases. — The  most  satisfactory  food  in  indigestion  from 
a  relative  excess  of  fat  is  human  milk.  Owing  to  the  difficulty  in 
this  country  of  obtaining  wet-nurses,  human  milk  cannot  be  used  to 
any  great  extent,  and  comparatively  mild  cases  will  often  do  fairly 
well  with  artificial  feeding.  In  any  case,  however,  in  which  attempts 
at  artificial  feeding  have  shown  that  the  infant  belongs  to  the  class 
of  resistant  cases,  a  wet-nurse  should  be  obtained  whenever  possible. 
Moreover,  with  any  case  which  at  the  time  of  beginning  treatment 


72  Diseases  of  the  Gastro-Enteric  Tract 

is  already  in  a  condition  of  extreme  malnutrition,  it  is  better  not  to 
waste  time  with  attempts  at  artificial  feeding,  but  to  use  a  wet-nurse 
at  once,  provided  one  can  be  obtained.  Even  if  a  baby  cannot  be 
put  entirely  on  human  milk,  any  amount  of  himian  milk  which  can 
be  obtained  is  a  very  valuable  adjunct  to  the  treatment.  The  man- 
agement of  resistant  cases  imder  artificial  feeding  must  be  described 
here,  because  himian  milk  cannot  always  be  obtained. 

Albumin  milk  has  been  widely  reconmiended  in  the  treatment  of 
cases  of  severe  malnutrition.  In  my  experience,  babies  with  fat 
indigestion  cannot  take  more  fat  when  albumin  milk  is  substituted 
for  ordinary  mixtures.  Some  babies,  however,  will  do  better  and 
will  gain  weight  on  a  lower  quantity  of  fat  when  albumin  milk  is 
used.  This  is  probably  due  to  the  form  in  which  the  protein  is  given 
in  albumin  milk.  The  combination  of  precipitated  casein  with  lactic 
acid  milk,  which  constitutes  albumin  milk,  is  in  my  experience  not 
essential.  In  a  resistant  case  I  order  definite  quantities  of  fat,  car- 
bohydrate, and  protein,  as  before,  merely  providing  that  the  protein 
shall  be  added  in  a  precipitated  form  in  the  percentage  which  I  wish 
to  give.  The  quantities  of  the  various  food  elements  may  then 
again  be  varied  in  various  ways  in  the  effort  to  attain  a  proper  gain 
in  weight  without  symptoms  of  indigestion. 

Some  individual  babies  appear  to  do  better  on  lactic  acid  milk 
than  on  precipitated  casein.  Therefore,  if  precipitated  casein  fails, 
lactic  acid  milk  may  be  tried. 

There  is  no  proven  method  of  modifying  cow's  milk  by  which  the 
tolerance  for  fat  can  be  actually  increased.  The  new  method  of 
using  homogenized  olive  oil  described  in  the  division  on  feeding,  has 
given  some  evidence  of  increasing  the  power  to  digest  and  absorb 
fat  in  resistant  cases.  This  method  of  modifying  milk  has  not  yet 
become  generally  available,  but  offers  some  future  promise  as  a 
weapon  in  resistant  cases  of  fat  indigestion. 

One  type  coming  under  the  heading  of  resistant  cases  is  that  char- 
acterized by  vomiting,  in  which  the  stomach  has  become  so  irritable 
and  intolerant  that  the  vomiting  does  not  cease  even  after  fat  is 
wholly  cut  out  of  the  food.  In  such  cases  it  is  probable  that  the 
inmiediate  exciting  irritant  is  casein,  and  the  various  methods  of 
modifying  cow's  milk,  which  aim  to  make  the  casein  more  digestible, 
should  be  tried  in  turn.  I  have  obtained  the  best  results  with 
sodium  citrate,  given  in  the  amount  of  0.4  per  cent  of  the  milk  and 
cream;  but  other  alkalies  may  be  tried.  The  addition  of  0.75  per 
cent  starch  will  sometimes  help.  Daily  gastric  lavage  is  an  im- 
portant adjunct  to  the  treatment  in  these  cases. 

In  some  resistant  cases,  if  the  physician  can  reconcile  himself  to 
a  period  of  loss  of  weight,  or  failure  to  gain,  while  keeping  the  quan- 
tity of  fat  in  the  food  very  low,  and  thus  avoid  symptoms  of  fat 
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indigestion  or  a  fat  "blow-up,"  he  will  often  find  that  in  time  the 
tolerance  for  fat  will  have  improved  and  that  the  patient  will  finally 
begin  to  do  better. 

Treatment  of  a  Fat  "Blow-up." — ^A  fat  "blow-up"  is  an  attack 
of  acute  indigestion  from  excess  of  fat.  Its  symptoms  have  been 
described.  In  such  a  case,  if  hmnan  milk  can  be  obtained,  it  should 
be  utilized.  If  it  cannot  be  obtained,  all  fat  should  be  cut  out  of 
the  food.  Heaters  and  stimulation  are  sometimes  required.  I  have 
obtained  a  remarkably  good  response  in  certain  desperate  cases  of 
acute  fat  indigestion,  by  the  intravenous  injections  of  three  or  four 
ounces  of  a  5  per  cent  dextrose  solution.  I  am  convinced  that  the 
sugar  will  not  cause  an  intoxication,  nor  add  to  the  toxic  symptoms, 
when  given  in  this  way,  and  that  much,  if  not  all  of  it,  is  utilized 
for  actual  energy  production. 

Treatment  of  the  Type  Seen  in  Older  Children. — The  general 
principles  of  treatment  of  the  type  of  fat  indigestion  which  occurs 
in  the  second  year  of  life,  and  sometimes  in  the  third  or  fourth,  are 
much  like  those  used  in  the  treatment  of  the  younger  artificially  fed 
infants.  The  difference  is  that  the  physician  has  at  his  disposal  an 
increased  number  of  forms  in  which  he  can  give  carbohydrate  and 
protein.  The  treatment  consists  in  continual  minute  regulation  of 
the  diet,  the  idea  being  to  give  as  much  carbohydrate  and  protein 
as  can  be  given  without  producing  indigestion  from  an  excess  of 
those  food  elements.  The  fat  must  be  kept  reduced  to  a  point  where 
an  excess  does  not  appear  in  the  stools.  Under  such  treatment  the 
children  often  will  not  gain  for  a  considerable  time,  but  if  patience 
be  exercised,  eventually  the  tolerance  for  fat  will  rise,  and  as  soon 
as  they  can  take  a  sufficiency  of  fat,  they  will  begin  to  gain.  The 
giving  of  fat  must  be  closely  controlled  by  micro-chemical  examina- 
tions of  the  stools.  In  beginning  the  treatment  of  such  cases,  skimmed 
milk  with  the  addition  of  some  extra  dextri-maltose  should  form 
the  basis  of  the  diet.  Other  carbohydrate  and  protein  articles  of 
diet  should  be  added,  according  to  the  age  of  the  infant.  Eventually 
the  cream  should  be  gradually  added  to  the  milk. 

Treatment  in  Breast-fed  Infants. — The  disturbance  of  diges- 
tion caused  by  an  excessive  quantity  of  fat  in  breast  milk,  is  usually 
easily  corrected.  If  the  mother  has  been  eating  an  excessive  amount 
of  fat,  this  should  be  reduced.  Ordinarily,  however,  the  mother  has 
been  eating  too  much  in  general,  rather  than  too  much  fat.  The 
amount  of  her  food  as  a  whole  should  be  reduced,  and  the  amount  of 
exercise  which  she  takes  out  doors  should  be  increased.  In  the  mean- 
time, the  duration  of  nursing  should  be  shortened,  so  that  the  breast 
may  not  be  completely  emptied;  it  is  known  that  the  last  milk  con- 
tains more  fat.    The  breast  milk  may  be  diluted  by  the  giving  of 
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boiled  water  immediately  before  each  nursing,  and  this  should  be 
continued  until  the  hygienic  regulation  of  the  mother  has  produced 
a  reduction  of  the  fat  in  the  milk.  Sometimes,  if  the  duration  of 
the  nursing  is  shortened,  it  is  necessary  also  to  shorten  the  intervals 
between  feedings,  in  order  that  the  baby  may  get  enough  food. 

PROBLEMS  AND  RESEARCH.— The  most  important  problem 
connected  with  indigestion  from  an  excess  of  fat  in  the  food  has  to 
do  with  etiology.  The  normal  baby,  when  studied  exp>erimentally, 
appears  to  show  no  particular  difficulty  in  digesting  and  absorbing 
cow's  milk  fat.  On  the  other  hand,  babies  with  a  weakened  diges- 
tive power  appear  to  show  a  special  intolerance  for  cow's  milk  fat, 
while  the  fat  of  human  milk  is  digested  with  much  greater  ease. 
The  question  to  be  solved  is  whether  the  inability  to  digest  cow's 
milk  fat  is  a  particular  manifestation  of  general  congenital  weak- 
ness of  digestive  power,  or  whether  it  develops  as  the  result  of  the 
abuse  of  the  digestive  system  through  faulty  methods  of  feeding. 
If  the  latter,  what  particular  errors  in  feeding  are  most  likely  to  pro- 
duce a  diminished  power  of  digesting  fat? 

We  only  know  tJiat  an  amount  of  fat  too  great  for  the  infant's 
pK)wers  of  digestion  and  metabolism  causes  functional  disturbance  of 
digestion  and  metabolism.  We  do  not  know  why  comparatively 
small  amounts  of  cow's  milk  fat  often  constitute  a  relative  excess. 
We  do  not  know  whether  the  reason  lies  in  the  chemical  composition 
of  cow's  milk  fat,  which  differs  from  the  fat  of  human  milk,  whether 
it  lies  in  the  different  salt  content  of  cow's  milk,  or  whether  the 
primary  injury  comes  from  some  other  form  of  indigestion,  which 
so  damages  the  digestive  function,  that  cow's  milk  fat  cannot  be 
digested.    Possibly  all  these  factors  play  a  part. 

We  have  learned  that  inability  to  digest  fat  works  a  far-reaching 
injury  upon  nutrition  and  metabolism.  Nevertheless,  the  mechanism 
of  the  absorption  and  metabolism  of  fat  is  still  very  imperfectly 
understood,  and  the  complete  nature  of  the  disturbances  caused  by 
an  excess  is  still  unknown.  We  must  look  to  further  studies^  on 
metabolism  with  improved  technique,  and  to  further  advance  in 
physiological  chemistry,  for  the  solution  of  these  problems. 

INDIGESTION   FROM  AN  EXCESS  OF  CARBOHYDRATE 

DIGESTION  AND  METABOLISM  OF  CARBOHYDRATE.— 

A  summary  of  the  known  facts  as  to  the  digestion  and  absorption  of 
carbohydrate  is  necessary  for  an  understanding  of  the  disturbances 
caused  by  a  relative  excess. 

R6le  of  the  Carbohydrate. — The  carbohydrates  have  two  im- 
portant functions  in  digestion  and  metabolism.  Their  principal  use 
is  similar  to  that  of  the  fat,  in  that  after  absorption  they  serve  not 
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as  tissue  builders,  but  as  sources  of  energy.  The  caloric  value  of 
the  sugars  and  starches  is  the  same,  and  is  less  than  that  of  the  fat. 
A  second  function  of  the  carbohydrate  is  exercised  in  the  intestinal 
canal  itself.    This  function  will  be  described  later. 

Chemistry  of  the  Carbohydrate. — ^The  carbohydrates  most 
used  in  infant  feeding  are  the  three  soluble  sugars  and  starch.  The 
three  soluble  sugars  are  lactose,  or  milk  sugar,  maltose,  or  malt 
sugar,  and  saccharose,  or  cane  sugar.  Maltose  is  not  used  in  its 
pure  form,  on  account  of  its  cost.  The  various  commercial  prepa- 
rations of  maltose  are  combinations  of  maltose  with  various  dex- 
trins,  but  as  in  digestion  dextrin  is  converted  into  maltose,  the 
chemistry  is  practically  the  same. 

These  three  sugars  are  all  disaccharids,  that  is,  combinations  of 
two  simpler  sugars  called  monosaccharids.  They  may,  by  the  action 
of  ferments,  be  split  into  their  component  monosaccharids.  The 
table  shows  the  composition  of  the  three  disaccharids  most  used 
in  the  food  of  infants  and  young  children. 

Table  58 

Chemistry  of  the  Sugars 

Lactose  Saccharose  Maltose 

T  T  T 

Dextrose  -f-  Galactose  Dextrose  -f  Levulose  Dextrose  -f  Dextrose 

Starch  is  broken  down  by  the  action  of  ferments  into  various 
forms  of  dextrin,  and  the  dextrin  is  finally  converted  into  maltose. 

Digestion  of  the  Carbohydrates. — ^Although  an  amylolytic 
ferment  is  present  in  the  saliva,  even  of  the  new-born  infant,  salivary 
digestion  is  unimportant  in  infancy.  The  carbohydrates  are  but 
Uttle  acted  upon  in  the  stomach,  and  pass  quickly  into  the  intestine, 
where  they  encounter  the  various  digestive  ferments  concerned  in 
their  splitting.  These  are  chiefly  lactase  which  splits  milk  sugar, 
invertin  which  splits  cane  sugar,  maltase  which  splits  malt  sugar, 
amylase  which  breaks  down  starch.  These  ferments  are  present 
from  birth.  They  split  the  carbohydrates  into  their  component 
monosaccharids. 

Absorption  and  the  Metabolism  of  the  Carbohydrates. — The 
carbohydrates,  in  their  more  complex  disaccharid  forms  cannot  be 
utilized  in  metabolism.  If  milk  sugar  be  injected  into  the  circula- 
tion, it  will  all  be  excreted  in  the  urine.  If  cane  sugar  be  injected, 
about  65%  will  be  excreted  in  the  urine,  and  the  rest  into  the 
intestinal  canal.  Consequently,  the  carbohydrates  must  be  absorbed 
in  the  form  of  monosaccharid. 

The  monosaccharids  after  absorption  are  taken  up  by  the  portal 
vein,  then  converted  into  glycogen,  and  are  stored  in  that  form. 
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Glycogen  is  stored  mainly  in  the  liver,  but  somewhat  in  other  parts 
of  the  body.  When  the  carbohydrate  is  needed  for  energy  produc- 
tion, the  glycogen  is  reconverted  by  the  maltase  in  the  blood  into 
dextrose,  in  which  form  it  is  utilized.  The  final  products  of  carbo- 
hydrate combustion  are  carbon  dioxide  and  water.  The  normal 
amount  of  dextrose  in  the  blood  is  one-tenth  per  cent. 

Not  all  the  carbohydrate  given  in  the  food  can  be  assimilated. 
Various  figures  have  been  given  on  the  limits  of  assimilation  of  the 
different  sugars.  These  figures  are  not  in  any  way  an  accurate 
measure  of  the  percentage  of  sugar  which  can  be  absorbed  and 
utilized.  They  are  based  on  the  amoimt  of  sugar  which  can  be 
given  to  babies  without  the  appearance  of  sugar  elimination  in  the 
urine.  In  my  experience,  an  excessive  amount  of  sugar  is  not  often 
shown  by  sugar  elimination  in  the  urine.  There  is  no  way  of  esti- 
mating the  proportion  of  sugar  which  is  not  absorbed,  because  the 
sugar  is  not  eliminated  in  the  stools  in  any  measurable  form.  Sugar 
is  not  found  in  the  stools,  except  in  diarrhea  or  other  exceptional 
conditions.  The  sugar  which  is  not  absorbed  is  broken  down  by 
the  bacteria  of  the  intestine  into  a  great  variety  of  fermentation 
products,  among  them  being  lactic,  butyric,  acetic,  and  succinic  acids. 

Carbohydrate  Fehmentation  in  the  Intestine. — It  is  probable 
that  Nature  does  not  intend  that  all  the  carbohydrate  in  the  food 
shall  be  absorbed,  but  designs  a  certain  proportion  of  it  for  fermen- 
tation in  the  intestine.  All  the  disaccharids  are  fermentable.  It  is 
probable  that  a  certain  amount  of  fermentable  carbohydrate  is  neces- 
sary for  the  maintenance  of  a  normal  condition  of  the  intestinal 
flora.  It  is  the  normal  bacterial  fermentation  of  the  excess  of  carbo- 
hydrate in  the  food  which  keeps  the  reaction  of  the  intestinal  canal 
acid.  Furthermore,  it  has  been  shown  that  an  adequate  amount  of 
carbohydrate  in  the  food  makes  the  digestion  of  the  protein  more 
complete.  This  is  probably  because  the  normal  intestinal  bacteria 
live  preferably  upon  the  carbohydrate,  and  do  not  attack  the  protein. 

The  carbohydrates  differ  in  the  readiness  with  which  they  are 
broken  down  and  absorbed.  Maltose  is  the  one  most  quickly  broken 
down,  and  consequently  is  the  least  fermentable.  Lactose  is  the 
one  least  rapidly  broken  down  and  absorbed,  and  is  consequently 
the  sugar  best  fitted  to  provide  a  food  for  the  normal  bacteria  of  the 
intestine,  to  maintain  an  acid  reaction,  and  to  spare  nitrogen.  It 
is  probably  for  this  reason  that  Nature  provides  that  the  sugar  in 
human  milk  is  lactose,  and  that  it  is  as  large  in  amount  as  seven 
per  cent. 

Effect  of  an  Excess  of  Carbohydrate. — ^As  sugar  is  destined  to 
play  a  dual  r61e  in  digestion  and  metabolism,  one  being  absorption 
and  assimilation,  the  other  being  fermentation,  it  might  be  expected 
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that  an  excess  of  sugar  would  have  two  possible  eflFects,  one  exercised 
upon  the  general  metabolism,  the  other  exercised  locally  upon  the 
intestinal  function.  Many  writers  have  described  the  effect  of  the 
excessive  absorption  of  sugar.  It  has  been  believed  that  sugar  may 
cause  fever  and  intoxication,  and  this  view  has  been  widely  held. 
In  the  light  of  the  most  recent  work  on  the  subject,  however,  it 
appears  that  the  giving  of  an  excessive  amount  of  sugar  in  the  food 
is  not  followed  by  fever,  intoxication,  or  any  other  specific  eflFect 
upon  metabolism.  It  is  probable  that  either  the  excess  is  not  ab- 
sorbed, or,  if  there  is  increased  absorption,  all  of  the  sugar  is  nor- 
mally utilized. 

The  eflFect  of  excessive  ingestion  of  carbohydrate  is  probably  con- 
fined to  the  intestinal  canal.  There  is  an  increase  in  bacterial  fer- 
mentation beyond  the  normal.  The  result  is  a  marked  increase  in 
the  acidity  of  the  intestinal  contents,  which  increase  may  involve 
the  whole  or  only  a  part  of  the  canal.  The  increased  quantity  of 
add  acts  as  an  irritant  to  the  intestinal  mucosa,  and  this  results 
in  an  increase  of  peristalsis.  The  irritating  food  is  thus  removed 
from  the  bowel.  TTie  nutrition  of  the  child  is  interfered  with,  because 
not  only  is  carbohydrate  lost  to  absorption,  but  the  increased  peris- 
talsis carries  out  large  amoimts  of  fat,  protein,  and  salts  which  would 
otherwise  be  retained  and  absorbed. 

Another  eflFect  of  the  excessive  fermentation  which  results  from  a 
relative  excess  of  carbohydrate  in  the  food,  is  the  formation  of  an 
excessive  amount  of  gas.  This  may  cause  abdominal  distention,  and, 
extending  backward,  it  may  carry  irritating  add  products  into  the 
stomach,  and  thus  cause  vomiting. 

An  excess  of  starch  may  act  in  the  same  way.  Starch  is  broken 
down  slowly,  but  the  maltose  which  is  formed  is  quickly  absorbed. 
Starch  may,  however,  imdergo  fermentation,  with  the  formation  of 
irritant  adds. 

While  lactose  is  theoretically  the  most  readily  fermentable  of  the 
carbohydrates,  cases  are  seen  in  which  excessive  fermentation  appears 
to  take  place  more  easily  with  cane  sugar,  or  even  with  maltose. 
These  cases  are  probably  explained  by  variations  in  the  prevalence 
of  various  varieties  of  intestinal  bacteria. 

ETIOLOGY. — Indigestion  from  carbohydrate  is  caused  by  the 
giving  in  the  food  of  a  quantity  of  carbohydrate  too  great  for  the 
digestive  power  of  the  child.  The  individual  variation  in  the  power 
of  splitting  and  absorbing  carbohydrate  met  with  in  diflFerent  infants 
and  children  is  due  to  the  causes  described  imder  the  General  Etiol- 
ogy of  disturbances  of  digestion.  Actual  overfeeding  with  carbo- 
hydrate is,  however,  relatively  more  important  in  this  condition  than 
is  weakness  of  digestive  power. 
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In  breast-fed  babies  indigestion  from  an  excess  of  sugar  is  ex- 
tremely uncommon.  In  artificially-fed  babies  the  disease  is  compara- 
tively common,  and  it  is  one  of  the  commonest  forms  of  indigestion 
seen  in  older  children. 

In  artificially-fed  babies  overfeeding  with  carbohydrates  is  a  com- 
mon fault.  It  is  particularly  encountered  in  babies  fed  on  one  of 
the  patent  foods.  Most  of  the  patent  foods  which  are  added  to 
cow's  milk  mixtures  are  composed  mainly  of  carbohydrate.  These 
foods  are  advertised  as  being  particularly  beneficial  to  babies,  and 
mothers  are  pften  tempted  to  increase  the  quantity  of  infant  food 
added  to  the  milk,  beyond  the  limits  of  the  physician's  order  or  of 
the  directions  accompanying  the  food,  in  the  hope  of  increasing  the 
beneficial  action.  Condensed  milk  is  also  frequently  associated  with 
carbohydrate  indigestion,  on  account  of  its  high  cane-sugar  content. 

There  are  variations  in  the  susceptibility  of  infants  to  overfeeding 
with  carbohydrate  in  general,  and  to  the  several  forms  of  carbohy- 
drate. Some  babies  can  digest  maltose  better  than  lactose  or  starch, 
while  others  can  digest  lactose  or  starch  better  than  maltose.  The 
limit  of  carbohydrate  tolerance  is  extremely  variable  in  different 
babies,  and  cannot  be  categorically  stated.  In  general,  it  is  not 
advisable  to  give  more  than  7  per  cent  of  sugar  in  the  food  of  an 
infant,  nor  more  than  1.5  per  cent  of  starch  to  an  infant  under  one 
year  of  age.  At  times  an  extreme  degree  of  intolerance  toward  car- 
bohydrate in  general,  or  to  some  particular  sugar,  most  often  lactose, 
is  encountered. 

In  older  children  overfeeding  with  cane  sugar  is  the  most  common 
cause  of  carbohydrate  indigestion.  Candy  eating  is  the  most  frequent 
form  of  over-indulgence,  but  sometimes  the  eating  of  an  excessive 
amount  of  sugar  in  cocoa  or  on  cereals,  or  the  eating  of  too  much 
cake  or  dessert,  will  cause  indigestion  in  children  who  are  not  given 
much  candy.  Occasionally,  particularly  in  the  second  year,  indiges- 
tion is  caused  by  a  badly  regulated  diet,  in  which  there  is  a  relative 
excess  of  starchy  food.  When  babies  graduate  from  the  breast  or 
bottle,  the  first  articles  of  diet  added  are  the  starch-containing  foods. 
The  babies  often  like  these  foods  so  much  that  they  do  not  take 
enough  milk,  thus  increasing  the  carbohydrate  in  their  diet  at  the 
expense  of  the  fat  and  protein.  Frequent  eating  between  meals, 
especially  the  nibbling  of  crackers  and  cookies,  is  a  very  common  cause. 

SYMPTOMS.  In  Artificially-fed  Infants. — The  symptoms 
caused  by  a  relative  excess  of  carbohydrate  in  the  food  may  be  acute 
or  chronic.  They  are  due  to  the  fermentation  of  unabsorbed  carbo- 
hydrate. In  the  acute  cases  there  is  less  relation  between  dietary 
indiscretions  and  the  symptoms  than  in  chronic  cases.  It  is  difficult 
to  say  in  a  case  primarily  acute,  whether  the  symptoms  are  due  to 


Indigestion  from  an  Excess  of  Carbohydrate  79 

actual  overfeeding,  or  to  some  bacterial  condition  in  the  intestine 
which  causes  a  sudden  increase  in  fermentation.  In  cases  primarily 
acute,  bacteria  play  an  extremely  prominent  part,  and  the  border 
line  between  indigestion  from  overfeeding  with  carbohydrate,  and 
indigestion  with  fermentation  is  not  a  distinct  one.  It  therefore 
seems  best  to  describe  cases  of  intestinal  fermentation  which  are 
primarily  acute  under  the  heading  of  Indigestion  with  Fermentation, 
and  to  confine  the  clinical  description  of  Indigestion  from  an  Excess 
of  Carbohydrate  to  cases  which  are  chronic,  with  possible  acute 
exacerbations.  It  is  mainly  in  the  latter  class  of  cases  that  a  clear 
history  of  carbohydrate  excess  can  be  obtained. 

In  general  the  symptoms  are  the  same,  whatever  the  particular 
carbohydrate  which  is  in  relative  excess.  There  are,  however,  some 
symptoms  which  are  particularly  marked  with  excess  of  a  particular 
carbohydrate. 

The  general  symptoms  of  carbohydrate  indigestion  are  vomiting, 
abnormal  stools,  excessive  gas  formation,  and  loss  of  weight. 

The  vomiting  does  not  usually  occur  after  every  feeding.  It  does 
not  usually  take  place  right  after  feeding,  but  in  the  interval  be- 
tween feedings.  The  vomitus  is  acid  in  reaction,  and  may  have 
the  characteristic  odor  of  lactic,  acetic  or  butyric  acids.  Vomiting 
is  a  frequent  but  not  a  constant  symptom,  and  is  never  the  sole 
symptom,  as  it  sometimes  is  in  fat  indigestion,  but  is  always  accom- 
panied by  abnormal  stools. 

The  most  prominent  symptom  of  carbohydrate  indigestion  is  the 
passage  of  characteristic  stools.  In  mild  cases  the  stools  are  usually 
somewhat  looser  than  normal,  but  are  not  very  loose,  and  are  only 
slightly  increased  in  frequency.  In  more  severe  cases,  or  in  acute 
exacerbations,  the  stools  are  loose,  or  even  watery.  The  stools  are 
usually  green  in  color,  the  shade  varying  from  light  to  dark,  but  in 
indigestion  caused  by  the  maltose-dextrin  preparations,  they  are 
often  dark  brown.  They  may  contain  mucus.  They  are  very  acid, 
and  have  an  acid  odor;  sometimes  the  distinctive  odor  of  lactic, 
acetic,  succinic,  or  butyric  acid  can  be  distinguished.  These  acid 
discharges  are  very  irritating  to  the  buttocks,  and  excoriation  of 
the  buttocks  and  genitals  is  one  of  the  commonest  signs  of  indiges- 
tion from  an  excess  of  carbohydrate. 

Loss  of  weight  may  be  absent  in  the  mildest  cases.  It  is  marked 
in  the  severer  cases  in  which  the  stools  are  more  frequent  and  loose, 
and  is  very  rapid  in  acute  exacerbations  with  an  actual  diarrhea. 

Flatulence,  colic,  abdominal  distention,  and  the  passage  of  quan- 
tities of  gas  from  the  rectum,  are  symptoms  often  seen  in  carbohy- 
drate indigestion. 

Fever  and  intoxication  are  described  by  most  writers  as  occasional 
symptoms  of  indigestion  from  an  excess  of  carbohydrate.    I  have 
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never  seen  a  case  in  which  I  could  attribute  these  symptoms  definitely 
to  an  excess  of  carbohydrate  in  the  food.  They  are  common  symp- 
toms of  indigestion  with  fermentation,  but  proof  is  lacking  that  in 
cases  showing  these  symptoms,  the  fermentation  involves  the  car- 
bohydrates, or  that  the  fever  is  due  to  the  carbohydrate  fermentation. 

The  following  are  the  main  pecuUarities  of  the  symptoms  caused 
by  the  various  carbohydrates: — 

Lactose  is  the  sugar  most  likely  to  produce  acute  symptoms.  The 
stools  are  practically  always  green  and  very  irritating.  Flatulence 
and  coUc  are  less  prominent. 

Cane  sugar  differs  from  lactose  mainly  in  being  less  likely  to  pro- 
duce acute  disturbance.  Babies  are  apt  to  gain  weight  on  cane 
sugar,  but  become  pale  and  flabby. 

The  maltose-dextrin  preparations  rarely  produce  acute  exacerba- 
tions. The  stools  are  often  dark  brown  rather  than  green,  and 
often  have  a  very  acrid  odor.  Vomiting  is  apt  to  be  more  promi- 
nent. The  vomitus  often  has  the  odor  of  butyric  acid.  Flatulence 
and  coUc  are  more  common. 

Starch  produces  chronic  symptoms  only.  Vomiting  is  rarely  seen. 
The  stools  are  much  less  abnormal,  and  may  even  be  constipated, 
dry,  brown,  and  alkaUne  in  reaction.  When  looser  they  are  brown, 
and  resemble  mucus  in  appearance.  They  are  only  slightly  acid, 
have  slight  if  any  acid  odor,  and  are  not  irritating  to  the  buttocks. 
The  principal  symptoms  of  indigestion  from  starch  are  colic,  which 
is  usually  very  pronounced,  flatulence,  and  abdominal  distention. 
The  babies  may  gain  in  weight,  but  are  flabby  and  pale.  That  the 
indigestion  is  due  to  starch  may  easily  be  recognized  by  the  examina- 
tion of  the  stools.  The  iodine  test  may  be  positive  macroscopically, 
and  is  always  recognizable  as  positive  microscopically. 

Indigestion  from  an  excess  of  carbohydrate  may  produce  the 
extreme  condition  of  malnutrition  described  as  Infantile  Atrophy. 
This  is  particularly  the  case  in  infants  who  have  suffered  from  fre- 
quent acute  attacks,  such  as  will  be  described  under  Indigestion  with 
Fermentation.  In  chronic  cases,  while  the  original  cause  may  be 
carbohydrate  indigestion,  when  infantile  atrophy  has  developed, 
there  is  usually  also  an  intolerance  of  fat. 

In  Older  Children. — The  type  of  disturbance  from  an  excess  of 
carbohydrate  in  older  children  has  been  formerly  described  under 
the  name  ''Chronic  Duodenal  Indigestion,"  because  the  fermenta- 
tion occurs  mostly  in  the  duodenum,  and  upper  part  of  the  small 
intestine.  The  principal  subjective  symptoms  are  loss  of  appetite, 
abdominal  pain,  nausea,  particularly  in  the  morning,  cough,  and 
frontal  headache.  The  principal  objective  symptoms  are  bad  breath, 
coated  tongue,  bad  teeth,  pallor,  loss  of  weight,  prominent  abdomen, 
and  clay-colored  stools. 
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The  children  are  brought  to  the  physician  usually  without  suspicion 
on  the  part  of  the  parent  that  the  condition  is  connected  with  diges- 
tion, or  due  to  improper  feeding.  Some  cases  are  brought  on  account 
of  loss  of  appetite,  and  failure  to  gain  in  weight.  These  may  be  the 
only  symptoms.  When  in  addition  to  these  symptoms  pallor  and 
cough  are  present,  the  parents  often  suspect  tuberculosis.  Other 
cases  are  brought  for  "nervousness"  or  worms.  These  children  are 
nervous,  fretful,  subject  to  headaches,  pick  their  noses,  and  grind 
their  teeth  at  night.  More  than  half  the  cases  believed  by  parents 
to  be  su£fering  from  worms  have  this  form  of  indigestion.  In  still 
other  cases  appendicitis  is  suspected,  because  abdominal  pain,  usu- 
ally referred  to  the  region  of  the  umbilicus,  is  the  most  prominent 
symptom,  and  is  often  associated  with  morning  nausea,  though 
rarely  with  vomiting.  The  symptoms  vary  greatly,  and  different 
combinations  are  present  in  each  case.  Loss  of  appetite  is  the  com- 
monest symptom;  nervousness,  abdominal  pain,  and  cough  stand  next. 

On  physical  examination  the  most  constant  sign  is  a  prominence 
of  the  abdomen  in  the  upper  portion.  Usually  the  tongue  is  coated; 
often  the  breath  is  bad,  and  the  teeth  decayed.  When  cough  is 
present,  examination  of  the  throat  will  reveal  enlargement  of  the 
lymphoid  follicles  of  the  posterior  pharyngeal  wall.  The  complexion 
is  pale,  sometimes  sallow,  but  the  blood  does  not  usually  show  a 
marked  reduction  in  hemoglobin.  The  patients  are  apt  to  be 
nervous,  fidgety,  very  bright  mentally,  and  take  a  pronounced  interest 
in  the  conversation  when  questions  of  diet  are  touched  upon. 

In  the  earlier  and  milder  stages  of  this  disease  the  stools  are  not 
characteristic.  In  typical  cases  they  are  clay-colored,  and  contain 
considerable  mucus.  In  pronounced  cases  they  consist  of  clay- 
colored  balls,  coated  with  mucus. 

In  Breast-fed  Infants. — Excess  of  sugar  in  breast  milk  is  a  very 
rare  condition.  The  symptoms  are  similar  to  those  caused  by  an 
excess  of  lactose  in  artificially-fed  infants,  but  are  milder  in  degree. 
The  principal  symptoms  are  sour  vomiting,  colic,  flatulence,  light- 
green  and  irritating  stools,  and  sometimes,  slight  loss  of  weight. 

DIAGNOSIS.  In  Infants. — The  diagnosis  is  based  mainly  upon 
the  clinical  picture,  which  is  more  characteristic  in  this  form  of  indi- 
gestion than  in  any  other.  The  acid  stools,  often  loose  and  green, 
with  the  occasional  sour  vomiting,  is  fairly  characteristic.  Irrita- 
tion of  the  buttocks  is  the  most  important  diagnostic  sign.  This 
may  occur  in  acute  exacerbations  of  indigestion  from  fat,  but  in 
such  cases  the  micro-chemical  examination  shows  excessive  soap,  and 
usually,  fatty  acids. 

The  diagnosis  is  often  greatly  strengthened  by  a  definite  history 
of  carbohydrate  overfeeding.    It  is  finally  confirmed  by  the  immediate 
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improvement  which  takes  place  when  the  carbohydrate  in  the  food 
is  changed  in  kind,  or  reduced  in  amount. 

In  Older  Children. — ^The  diagnosis  in  older  children  is  easily 
made,  if  the  condition  is  not  forgotten.  Whatever  the  story  told 
by  the  mother,  whether  suggesting  tuberculosis,  appendicitis,  or 
nervousness,  the  physician  can  usually  by  questions  elicit  other 
symptoms  characteristic  of  carbohydrate  indigestion.  Careful  and 
thorough  cross-examination  is  often  required  to  reveal  the  existence 
of  over-indulgence  in  sweets,  as  mothers  are  sometimes  so  bent  upon 
proving  that  the  child  has  some  serious,  obscure  disease,  that  they 
resent  inquiries  as  to  candy  and  cake,  and  conceal  or  minimize  the 
dietary  indiscretions.  Circuitous  paths  must  sometimes  be  employed 
in  questioning,  which  will  often  lead  to  pennies  received  from  a  neigh- 
bor for  running  errands,  or  to  visits  to  a  grand-parent.  Sometunes 
only  a  history  of  insuj05cient  milk,  too  much  starchy  food,  or  eating 
between  meals  can  be  obtained. 

Of  course  the  physician,  before  coming  to  a  final  conclusion,  must 
make  a  thorough  physical  examination,  in  order  that  some  more 
serious  condition,  such  as  tuberculosis  or  appendicitis,  may  not  be 
overlooked.  Usually  he  will  find  some  of  the  characteristic  signs 
of  carbohydrate  indigestion,  such  as  prominent  abdomen,  coated 
tongue,  or  bad  breath.  If  the  characteristic  clay-colored  stools  are 
present,  the  diagnosis  is  certain. 

PROGNOSIS. — Except  in  the  acute  types  to  be  described  under 
Indigestion  with  Fermentation,  the  prognosis  of  indigestion  from  a 
relative  excess  of  carbohydrate  is  good.  Artificially-fed  infants 
react  promptly  to  proper  treatment.  When  the  intolerance  involves 
one  particular  form  of  carbohydrate  only,  the  feeding  is  particularly 
easy.  Even  when  there  is  an  intolerance  of  all  forms  of  carbohydrate, 
the  necessary  reduction  of  the  carbohydrate  in  the  food  can  usually 
be  compensated  by  comparatively  slight  increases  in  the  fat  and 
protein.  Occasionally  difficulty  will  be  encountered  in  babies  having 
a  comparatively  low  fat  or  protein  tolerance,  in  whom  indigestion 
from  one  of  those  elements  may  be  produced.  Any  marked  degree 
of  intolerance  toward  fat  greatly  increases  the  difficulties  of  treat- 
ment. Occasionally  a  case  of  extreme  carbohydrate  intolerance  is 
encountered,  which  makes  the  quantities  of  fat  and  protein  required 
for  nutrition  too  much  for  the  child's  digestive  power.  In  these 
difficult  cases  the  prognosis  becomes  that  of  fat  or  protein  indigestion. 

The  power  of  digesting  carbohydrate  is  recovered  slowly,  weeks 
or  even  months  being  often  required.  It  is,  however,  recovered  more 
rapidly  than  the  power  of  digesting  fat. 

In  the  type  seen  in  older  children  the  prognosis  is  very  favorable. 
In  no  digestive  disturbance  is  so  prompt  and  satisfactory  a  response 
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to  proper  treatment  seen,  provided  that  the  directions  of  the  physi- 
cian are  faithfully  followed.  It  is  necessary,  however,  that  great 
care  in  the  supervision  of  the  diet  be  exercised  for  a  long  time,  if 
recurrence  is  to  be  prevented. 

TREATMENT.  In  Artificially-fed  Infants. — If  an  infant  is 
suffering  from  acute  symptoms,  with  an  actual  diarrhea,  it  is  advis- 
able to  begin  the  treatment  with  a  dose  of  castor  oil,  followed  by  a 
period  of  complete  rest  during  which  only  water  is  given. 

In  chronic  cases,  the  treatment  is  dietary  from  the  start.  The 
first  step  is  to  change  the  kind  of  extra  sugar  added  in  modifying 
the  milk.  If  milk  sugar  or  cane  sugar  has  been  used,  a  maltose- 
dextrin  preparation  should  be  substituted.  If  maltose  has  been  used 
previously,  the  change  should  be  to  lactose.  The  total  percentage 
of  carbohydrate  in  the  food  should  never  be  more  than  7%,  and  it  is 
usually  better  to  begin  with  5%  or  6%.  The  fat  may  be  2%,  2.5%, 
or  3%,  according  to  the  age  of  the  child,  and  the  protein  1%,  1.5%, 
or  2%.  If  changing  the  kind  of  sugar  used  relieves  the  symptoms, 
the  child  will  often  gain  weight  and  progress  normaUy  without  further 
change.  If  the  symptoms  are  relieved,  but  the  child  does  not  gain 
in  weight,  the  fat  and  protein  must  be  gradually  increased,  .25% 
at  a  time,  until  either  a  gain  in  weight  is  attained,  or  symptoms 
of  fat  or  protein  indigestion  develop. 

If  changing  the  kind  of  sugar  added  to  the  food  does  not  relieve 
the  symptoms,  there  is  an  intolerance  toward  sugar  In  general.  The 
amount  of  sugar  must  now  be  reduced  to  a  total  in  the  food  of  3% 
or  4%.  If  this  does  not  relieve  the  symptoms,  the  extra  carbohy- 
drate must  be  cut  out  entirely,  which  will  leave  in  the  food  only  the 
quantity  of  lactose  contained  in  the  milk  used  in  obtaining  the  re- 
quired protein  percentage.  If  symptoms  of  carbohydrate  indigestion 
still  persist,  it  is  evidence  of  an  extreme  degree  of  sugar  intolerance, 
and  must  be  treated  as  a  resistant  case. 

When,  after  the  quantity  of  sugar  in  the  food  is  reduced  sufficiently 
to  cause  a  relief  of  symptoms,  the  infant  is  unable  to  gain  in  weight, 
it  is  usually  a  sign  that  the  caloric  value  of  the  food  is  too  low.  The 
fat  and  protein  must  now  be  gradually  increased,  until  a  satisfactory 
gain  in  weight  is  attained.  If  the  extra  carbohydrate  has  been  cut 
out  entirely,  increasing  the  protein  will  necessarily  cause  a  correspond- 
ing increase  in  the  percentage  of  the  lactose  in  the  food,  as  more 
milk  is  used.  If  this  produces  symptoms  of  carbohydrate  indiges- 
tion, the  case  comes  into  the  class  of  resistant  cases.  If  increasing 
the  fat  and  protein  in  the  food  produces  symptoms  of  fat  or  protein 
indigestion  before  a  satisfactory  gain  in  weight  is  obtained,  the  case 
is  also  of  the  resistant  class,  but  its  further  management  is  guided  by 
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the  principles  used  in  the  treatment  of  indigestion  from  excess  of 
fat  or  protein. 

Resistant  cases  of  indigestion  caused  purely  by  the  excess  of  car- 
bohydrate, are  those  in  which  the  quantity  of  lactose  contained  in 
the  amount  of  cow's  milk  needed  to  furnish  the  required  amount  of 
protein,  is  too  great  for  the  infant's  powers  of  digestion.  In  these 
cases  the  protein  is  best  given  in  the  form  of  precipitated  casein, 
which  permits  the  total  exclusion  of  lactose  for  the  time  being.  (See 
Division  on  Feeding.)  Such  a  formula  as  fat  2.00% — sugar  0% — 
protein  1.5%  to  3.5%  can  thus  be  given.  Later  a  maltose-dextrin 
preparation  may  be  gradually  added  to  this  mixture,  raising  the 
sugar  percentage  1%  at  a  time. 

Sometimes  in  babies  showing  marked  evidences  of  carbohydrate 
indigestion,  time  will  be  saved  if  the  infants  are  put  at  once  on 
lactic  acid  milk,  which  is  comparatively  low  in  lactose  and  high  in 
protein,  or  on  a  precipitated  casein  mixture,  in  which  the  carbohy- 
drate may  be  made  still  lower,  or  on  a  combination  of  the  two  (albu- 
min milk).  This  may  allow  more  protein  to  be  given  at  the  start, 
without  the  production  of  indigestion.  In  the  resistant  cases  in 
which  fat  or  protein  indigestion  complicate  the  efforts  to  treat  indi- 
gestion from  sugar,  this  same  measure  is  the  first  which  should  be 
employed. 

In  cases  which  have  reached  a  condition  of  extreme  malnutrition, 
and  present  the  picture  of  Infantile  Atrophy,  no  time  should  be 
wasted  with  artificial  feeding,  if  human  milk  can  be  obtained. 

The  Type  Seen  m  Older  Children. — In  this  essentially  chronic 
type,  if  the  dietary  indiscretion  has  been  over-indulgence  in  cane 
sugar,  this  food  element  must  be  wholly  excluded  from  the  diet. 
Parents  must  be  told  that  the  children  are  to  have  no  candy  at  all, 
and  no  sugar  in  or  upon  any  article  of  food.  Starches  must  not  be 
excluded,  but  in  marked  cases,  they  must  be  reduced  to  a  minimum. 
The  diet  should  consist  of  milk,  cereal  without  sugar,  meat  soups, 
meat,  fish,  eggs,  bread,  and  green  vegetables.  The  only  dessert 
allowed  should  be  fruit  cooked  without  sugar.  The  green  vegetables, 
and  those  low  in  starch,  such  as  spinach,  asparagus,  cauliflower,  and 
string  beans  are  preferable  to  the  starchy  vegetables  such  as  peas 
and  Uma  beans.  Very  Uttle  potato  should  be  allowed  in  mild  cases, 
and  none  in  severe  ones.  If  the  child  is  too  young  for  so  varied  a 
diet,  the  diet  appropriate  to  its  age  should  be  modified  upon  the 
same  principle — exclusion  of  sugar,  and  limitation  of  starch.  If  the 
symptoms  apparently  have  been  caused  not  by  an  excess  of  sugar, 
but  by  an  improper  balance  between  starch  and  the  other  food  ele- 
ments, the  physician  should  order  a  reduction  in  the  amount  of 
starch-containing  food,  and  see  that  the  full  quantity  of  milk  appro- 
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priate  to  the  diet  of  a  child  of  that  age  be  given.  Also,  whatever 
proteins  and  fats  are  permitted  by  the  age  of  the  child  should  be  given. 

It  is  essential  that  eating  between  meals  be  absolutely  prohibited. 
The  "piece  of  cracker"  and  even  the  "drink  of  milk"  are  harmful. 

The  chief  difficulty  encountered  in  carrying  out  this  treatment  is 
refusal  on  the  part  of  the  child  to  eat.  A  child  of  two  to  four  years 
is  an  adept  at  bullying  its  mother  into  giving  what  it  wants.  Firm- 
ness is  required  on  the  part  of  the  mother.  She  should  keep  putting 
before  the  child  at  meal  times  what  it  should  have,  and  should  neither 
coax  the  child,  nor  show  any  notice  of  whether  it  eats  or  not.  If  at 
any  time  between  meals  the  child  complains  of  being  very  hungry, 
the  mother  must  not  be  moved  by  any  tears  or  entreaties  to  give  it 
food.  Finally  the  child  will  always  yield,  and  the  battle  is  won, 
but  if  the  mother  once  gives  in,  the  difficulty  will  be  endless. 

The  treatment  of  this  form  of  chronic  indigestion  is  much  helped 
by  the  giving  of  tincture  of  nux  vomica  before  meals,  in  doses  usually 
from  one  to  five  minims,  according  to  the  age  of  the  child.  Consti- 
pation, if  present,  must  be  combatted  by  appropriate  treatment. 

In  Breast-fed  Infants. — The  symptoms  may  be  temporarily  re- 
lieved by  giving  the  baby  a  little  boiled  water  immediately  before 
each  nursing,  and  shortening  the  nursing  time  a  little.  If  the  mother 
has  been  eating  an  excessive  quantity  of  sugar,  this  should  be  cor- 
rected. If  she  has  not  been  eating  too  much  sugar,  it  is  probable 
that  she  has  been  eating  too  much  in  general.  If  the  total  amount 
of  the  diet  is  reduced,  and  if  she  takes  more  exercise  in  the  open 
air,  the  excessive  sugar  in  her  milk  will  quickly  disappear. 

PROBLEMS  AND  RESEARCH.— The  question  of  how  much 
carbohydrate  is  assimilated  is  still  unsolved.  There  are  many  un- 
solved problems  in  carbohydrate  metabolism,  for  the  solution  of 
which  we  must  look  to  future  metabolism  work.  The  most  import- 
ant practical  problems  in  carbohydrate  indigestion  are  connected 
with  the  subject  of  intestinal  bacteriology  and  fermentation.  These 
will  be  discussed  at  greater  length  under  the  heading  of  Indigestion 
with  Fermentation. 

INDIGESTION  FROM  EXCESS  OF  PROTEIN 

DIGESTION  AND  METABOLISM  OF  PROTEIN.— A  summary 
of  the  known  facts  as  to  the  digestion  and  absorption  of  protein  is 
necessary  for  an  understanding  of  the  principles  of  infant  feeding, 
and  of  the  effects  of  a  relative  excess. 

RduE  OF  THE  Protein. — Protein  is  the  only  food  element  abso- 
lutely essential  not  only  to  the  growth  of  the  child,  but  also  to  the 
continuance  of  life  itself.  Nitrogen  is  the  chemical  element  used  in 
the  formation  of  new  tissue,  and  in  the  replacement  of  the  daily 
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wear  in  the  tissues  of  the  body,  and  protein  is  the  only  food  element 
which  contains  nitrogen.  No  matter  how  great  the  number  of  calo- 
ries, protein  cannot  be  replaced  by  other  food  elements.  Every  baby 
has  a  minimum  daily  protein  requirement,  which  varies  with  the 
individual,  particularly  in  sick  babies,  but  which  in  general  lies 
between  1.5  and  2  grams  per  kilogram  of  the  body  weight. 

The  adult  needs  protein  only  for  the  repair  of  tissue  waste;  the  baby 
needs  protein  not  only  for  the  repair,  but  for  growth.  In  the  adult 
the  demand  for  maintenance  of  the  nitrogen  equilibrium  is  powerful, 
but  not  so  imperative  as  the  demand  for  fuel,  and  if  the  food  is  in- 
sufficient in  caloric  value,  protein  will  be  sacrificed  and  nitrogen  will 
be  lost.  It  is  not  so  with  the  growing  child.  The  imperative  demand 
is  for  growth,  and  if  the  food  is  insufficient  in  caloric  value,  the  baby 
will  continue  to  utilize  protein  for  growth,  will  retain  nitrogen  and 
sacrifice  other  tissue  elements  for  fuel  as  long  as  possible.  Thus 
an  infant,  at  the  expense  of  its  general  nutrition,  will  grow  in  length 
while  losing  in  weight. 

Protein  can,  however,  be  used  for  energy  production.  Its  caloric 
value  is  the  same  as  that  of  the  carbohydrate,  but  only  between 
one-quarter  and  one-third  is  given  off  as  heat.  Consequently,  pro- 
tein is  very  uneconomical  as  a  fuel,  and  the  products  of  its  combus- 
tion throw  a  difficult  burden  on  the  organs  of  elimination.  It  is 
probable  that  the  products  of  rapid  protein  combustion  may  some- 
times be  toxic.  Under  normal  conditions,  the  r61e  of  protein  as  a 
source  of  energy  is  small. 

The  mineral  salts  in  the  food  are  also  necessary  for  the  building 
up  of  the  body  tissues.  They  are  necessary  for  the  proper  retention 
of  nitrogen,  and  the  salt  content  of  the  food  probably  has  a  very 
marked  influence  on  the  storage  of  nitrogen.  The  influence  of  the 
carbohydrate  in  the  food  on  the  retention  of  nitrogen  has  been  men- 
tioned in  connection  with  the  metabolism  of  carbohydrate.  In  spite 
of  its  high  caloric  value,  fat  does  not  spare  nitrogen. 

Digestion  of  the  Protein. — The  ferments  necessary  for  the  diges- 
tion of  the  protein  are  all  present  and  active  at  birth.  The  pepsin 
of  the  stomach,  in  the  presence  of  hydrochloric  acid,  splits  the  pro- 
tein into  albumoses  and  peptones.  The  trypsin  of  the  pancreatic 
juice,  and  the  erepsin  of  the  small  intestine  further  split  these  prod- 
ucts into  polypeptids,  and  finally  into  amino-acids. 

Absorption  and  Metabolism  of  the  Protein. — The  protein  is 
absorbed  in  the  form  of  amino-acids,  circulates  in  the  blood  in  that 
form,  and  is  reconstructed  by  the  body  cells  into  the  various  compli- 
cated constituents  of  the  tissues.  These  are  disintegrated  as  a  result 
of  cellular  metabolism,  and  are  excreted  chiefly  by  the  kidneys. 
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There  are  a  number  of  end  products,  the  most  important  of  which 
are  urea  and  ammonia. 

Under  normal  conditions  the  protein  of  the  food  is  almost  all 
broken  down  and  absorbed,  the  nitrogen  of  the  feces  being  derived 
almost  entirely  from  bacteria. 

The  weight  of  experimental  evidence  is  in  favor  of  the  conclusion 
that  the  retention  of  nitrogen  is  equally  good  in  breast-fed  and  arti- 
ficially-fed infants,  and  also  equally  good  in  sick  and  healthy  infants. 
Consequently,  inability  to  digest  sufficient  protein,  if  the  amount 
needed  be  given  in  the  food,  is  not  a  factor  in  the  nutritional  disturb- 
ances of  infancy. 

Effect  of  an  Excess  of  Protein. — There  is  no  conclusive  evi- 
dence that  the  giving  of  an  excess  of  protein  produces  any  injurious 
effect  upon  metabolism  through  excessive  absorption.  It  is  probable 
that  in  the  adult  excessive  protein  absorption  can  produce  an  injuri- 
ous effect,  but  in  the  child,  the  excess  is  either  not  digested  and  ab- 
sorbed, or  is  normally  utilized. 

The  principal  effect  of  excessive  protein  in  the  food  is  confined 
to  the  gastro-intestinal  canal.  The  disturbance  is  chiefly  caused  by 
the  casein.  When  the  quantity  of  casein  given  in  the  food  is  too 
great,  the  curds  formed  in  the  stomach  by  the  action  of  the  rennin 
are  large  and  tough,  and  difficult  of  digestion.  The  undigested 
curds  may  act  as  irritants  to  the  gastric  or  intestinal  mucous  mem- 
brane, causing  increased  peristaltic  action  and  vomiting. 

It  is  possible  that  an  excessive  amount  of  whey-protein  may  cause 
a  disturbance  of  digestion.  If  so,  we  know  little  about  the  nature 
of  the  disturbance  produced.  Foods  containing  an  excessive  amoimt 
of  whey-protein,  contain  also  an  excessive  amount  of  lactose  and  salts. 
The  digestive  disturbance  seen  in  such  babies  usually  takes  the  clinical 
type  of  carbohydrate  or  fat  indigestion,  and  in  most  instances  it  is 
probably  caused  by  lactose  or  salts.  It  is  possible  also  that  the 
whey-protein  is  a  particularly  favorable  culture  medimn  for  some 
of  the  intestinal  organisms  belonging  to  the  putrefactive  group,  and 
this  may  explain  some  of  the  disturbances  seen  in  babies  fed  on  whey 
mixtures.  The  disturbances  will  be  described  under  Indigestion  with 
Fermentation. 

Protein  and  Anaphylaxis. — The  disturbances  sometimes  caused 
by  cow's  milk  have  been  attributed  to  the  foreign  protein  contained 
in  that  food.  The  connection  between  cow's  milk  and  anaphylaxis 
has  been  an  interesting  field  for  speculation  and  experiment.  There 
is  no  doubt  that  occasionally  a  baby  is  seen  who  has  an  idiosyncrasy 
toward  cow's  milk,  reacting  in  a  manner  which  makes  it  very  prob- 
able that  the  disturbance  is  an  anaphylactic  phenomenon  caused  by 
the  cow's  milk  protein. 
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ETIOLOGY. — Indigestion  from  excess  of  protein  in  the  food 
occurs  both  in  breast-fed  and  in  artificially-fed  infants.  It  is  the 
only  form  of  digestive  disturbance  seen  in  breast-fed  infants  which 
is  at  all  common.  The  protein  in  breast  milk  is  often  excessive 
during  the  early  part  of  lactation.  The  probable  cause  of  this  excess 
is  that  the  mother  has  not  yet  resumed  her  normal  life,  and  the 
equilibrium  of  her  milk  has  not  become  established.  Most  of  the 
causes  exercising  a  deleterious  effect  upon  lactation  are  more  apt 
to  influence  the  protein-content  of  the  milk  than  that  of  the  other 
food  elements.  Such  factors  as  anxiety,  nervousness,  fatigue,  or 
lack  of  sufficient  exercise,  may  all  cause  an  increase  in  the  percentage 
of  protein  in  the  milk.  Whether  or  not  the  excessive  protein-content 
produces  symptoms  of  indigestion  in  the  baby,  depends  upon  the 
digestive  power  of  the  individual  infant.  Both  in  breast-fed  and 
in  artificially-fed  infants,  protein  indigestion  is  most  apt  to  occur  in 
the  earlier  months,  when  the  digestive  power  is  relatively  imdeveloped. 

In  babies  who  are  fed  on  cow's  milk  mixtures,  if  the  principles 
of  artificial  feeding  are  followed,  and  if  ordinary  modifications  are 
used,  indigestion  from  an  excess  of  protein  is  comparatively  rare. 
When  the  milk  is  not  properly  modified,  and  when  consequently  an 
excessive  quantity  of  protein  is  actually  given,  indigestion  may  be 
produced,  especially  in  the  younger  infants.  Symptoms  referable 
to  protein  indigestion  are  often  seen  in  babies  whose  digestive  power 
has  been  injured  by  overfeeding,  or  in  babies  who  are  given  an  exces- 
sive quantity  of  protein  to  compensate  for  a  difficulty  in  digesting 
fat  and  carbohydrate. 

SYMPTOMS.  In  Breast-fed  Infants. — The  symptoms  seen  in 
breast-fed  infants  are  chiefly  vomiting,  colic,  and  abnormal  stools. 
Vomiting  is  comparatively  uncommon ;  when  it  does  occur,  it  usually 
takes  place  shortly  after  nursing.  The  vomitus  is  not  of  sour  odor, 
and  does  not  contain  the  tough  curds  seen  in  babies  who  are  fed  on 
cow's  milk.  Colic  and  flatulence,  on  the  other  hand,  are  almost 
constant  symptoms,  and  are  often  very  annoying.  The  stools  are 
usually  increased  in  number  and  are  looser  than  normal.  Instead 
of  the  golden-yellow  characteristic  of  the  stools  of  the  normal  breast- 
fed infant,  the  color  in  indigestion  from  protein  is  a  brownish-yellow, 
and  sometimes  it  is  green.  Fine  curds  and  considerable  mucus  are 
often  present.  In  reaction  the  stools  are  usually  alkaline,  but  may 
be  slightly  acid;  they  are  not  irritating  to  the  buttocks.  The  odor 
of  the  stools  is  not  characteristic.  The  weight  curve  may  be  sta- 
tionary, or  there  may  be  a  slight  loss.  Often,  however,  a  baby  even 
with  marked  symptoms  of  protein  indigestion,  will  continue  to  gain 
in  weight. 

In  Artificially-fed  Infants. — The  same  general  symptoms  are 


Indigestion  from  an  Excess  of  Protein  89 

seen  in  artificially-fed  infants,  namely,  vomiting,  colic,  abnormal 
stools,  and  loss  of  weight.  Vomiting  is  much  more  common;  it  is 
not  seen  in  every  case,  but  it  is  usually  present  in  cases  severe  enough 
to  produce  much  disturbance  of  nutrition.  The  vomiting  is  apt  to 
occur  very  shortly  after  feeding,  and  the  vomitus  usually  contains 
large  curds,  which  may  be  soft,  or  very  tough  and  leathery.  The 
vomitus  has  very  little  if  any  odor.  Colic  and  eructations  of  gas 
are  usually  present,  and  are  often  quite  marked. 

In  the  majority  of  cases  the  number  of  stools  is  not  increased,  and 
their  appearance  is  normal,  except  for  the  presence  of  large  tough 
curds.  In  some  cases  the  stools  are  slightly  increased  in  number, 
and  are  looser  in  consistency,  with  a  brownish  color  and  a  peculiar 
sticky  appearance  when  manipulated.  The  stools  of  protein  indi- 
gestion are  usually  alkaline  in  reaction.  Their  odor  is  musty  or 
slightly  foul. 

Loss  of  weight  in  protein  indigestion  is  usually  comparatively 
slight.  In  the  type  characterized  only  by  the  presence  in  the  stools 
of  large  casein  curds,  nutrition  is  usually  not  disturbed  at  all. 

DIAGNOSIS.  In  Breast-fed  Infants. — ^The  disturbance  caused 
by  excessive  protein  in  breast  milk  is  difficult  to  distinguish  from  the 
disturbance  caused  by  irregular  or  too  frequent  nursing,  on  the  basis 
of  the  clinical  symptoms  alone.  When  a  breast-fed  baby  is  nursed 
properly  at  regular  intervals  and  still  has  symptoms  of  indigestion, 
the  probability  is  that  it  is  the  protein  which  is  excessive  in  the 
breast  milk.  Fat  indigestion  is  excluded  by  the  micro-chemical 
examination  of  the  stools,  and  carbohydrate  indigestion  by  the 
absence  of  add,  irritating  discharges. 

In  Artificially-fed  Infants,  the  most  important  diagnostic  symp- 
toms are  the  vomiting  of  large  curds,  the  passage  of  large,  tough 
curds  in  the  stools,  or  the  existence  of  brownish,  sticky,  musty  fecal 
discharges.  Indigestion  from  an  excess  of  fat  is  excluded  by  the 
absence  of  excessive  soap  in  the  discharges;  and  carbohydrate  indi- 
gestion is  excluded  by  the  absence  of  characteristic  acid,  irritating 
movements.  The  most  difficult  form  of  indigestion  to  exclude  is 
that  caused  by  an  excess  of  food  as  a  whole.  When  a  reduction  in 
the  total  amount  of  food  given  is  not  followed  by  clinical  improve- 
ment, and  when  the  symptoms  of  fat  and  carbohydrate  indigestion 
are  absent,  it  may  be  concluded  that  the  protein  is  the  food  element 
at  fault. 

PROGNOSIS. — In  breast-fed  babies  the  prognosis  is  very  favor- 
able, provided  that  the  cause  of  the  excess  of  protein  can  be  removed. 
Proper  regulation  of  the  hygiene  of  lactation  will  remove  the  cause 
in  the  majority  of  cases.  In  some  cases,  the  mother's  mode  of  life 
cannot  be  properly  regulated,  and  in  other  cases  there  is  so  marked 
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an  abnormality  of  secretion  that  the  protein  in  the  milk  will  con- 
tinue in  excess  in  spite  of  proper  regulation  of  the  mother's  life. 
In  these  cases  the  prognosis  becomes  that  of  artificial  feeding  in 
general. 

In  artificially-fed  babies  the  prognosis  of  a  primary  protein  indi- 
gestion is  very  good.  The  resources  of  artificial  feeding  directed 
toward  making  the  casein  of  cow's  milk  more  digestible  are  so  nrnner- 
ous  that  good  results  can  usually  be  obtained  by  the  use  of  one  of 
them.  It  is  only  when  protein  indigestion  is  caused  by  an  effort  to 
compensate  for  some  other  digestive  diflSculty  by  increasing  the 
protein  that  the  prognosis  becomes  more  doubtful. 

TREATMENT.  In  Breast-fed  Infants.— The  breast  milk 
should  be  temporarily  diluted  by  giving  the  baby  one  or  two  tea- 
spoonfuls  each  of  boiled  water  and  lime  water  immediately  before 
each  nursing.  The  mother's  diet  and  mode  of  life  should  be  regur 
lated  in  accordance  with  the  principles  described  in  the  Division  on 
Feeding.  She  should  be  prevented  from  overeating,  from  fatigue, 
and  from  taking  insufficient  exercise,  and  should  be  relieved  as  far 
as  possible  from  worry  and  anxiety.  Increasing  the  length  of  the 
intervals  between  the  nursings  will  often  prove  of  marked  assistance. 

In  Artificially-fed  Infants. — In  the  earlier  months  of  infancy 
the  measure  of  milk  modification  best  fitted  to  meet  difficulty  in 
digesting  the  protein  is  the  use  of  a  whey  mixture.  The  fat  and 
carbohydrate  may  be  ordered  in  percentages  adapted  to  the  age  of 
the  infant,  usually  about  2%  fat,  and  6%  total  carbohydrate.  The 
maximum  whey-protein  percentage  and  minimum  casein  percentage 
possible  should  be  used — usually  about  .80%  whey-protein  and  .40% 
casein.  If  centrifugal  cream  from  a  milk  laboratory  is  used,  the 
casein  percentage  may  be  reduced  still  lower.  This  treatment  is 
particularly  successful  in  cases  characterized  chiefly  by  the  vomiting 
of  large  curds.  In  older  infants  the  first  step  is  reduction  in  the 
amount  of  protein  in  the  food,  care  being  taken  not  to  diminish  it 
below  the  minimum  protein  requirement  of  1.5  to  2  grams  per  kilo- 
gram of  body  weight.  If  this  does  not  relieve  the  symptoms,  a  whey 
mixture  may  be  tried  in  older  infants  also. 

If  this  method  of  modifying  the  milk  is  not  successful,  the  further 
treatment  depends  somewhat  upon  whether  the  chief  symptom  is 
the  vomiting  of  large  curds,  the  passage  of  large  curds  in  the  stools, 
or  the  passage  of  brown,  sticky,  musty  stools. 

When  vomiting  is  the  chief  symptom  the  physician  should  try  the 
addition  of  one  of  the  alkalies, — lime  water,  sodium  bicarbonate,  or 
sodium  citrate, — to  the  milk  modification.  These  alkalies  should  be 
added  in  the  amounts  sufficient  to  prevent  the  precipitation  of  the 
casein  in  the  stomach, — for  lime  water  50%  of  the  milk  and  cream, 
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for  sodium  bicarbonate  1.7%  of  the  milk  and  cream,  for  sodium  citrate 
0.4%  of  the  milk  and  cream.  The  alkalies  may  be  added  either  to 
whey  mixtures  or  to  mixtures  containing  unmodified  protein.  Usu- 
ally with  the  alkalies  it  is  best  to  use  the  latter.  The  amount  of 
protein  should  not  be  below  the  average  normal  minimum  protein 
requirement.  If  the  alkalies  are  not  successful,  the  physician  should 
try  the  addition  of  starch  in  the  amount  of  0.75%  of  the  milk  and 
cream.  If  this  is  ineffective,  he  may  try  giving  the  protein  in  the 
form  of  precipitated  casein,  or  in  lactic  acid  milk. 

When  the  chief  symptom  is  the  presence  in  the  stools  of  large 
casein  curds  the  following  methods  are  applicable: — i.  Boiling  the 
milk.  2.  The  addition  of  starch  in  a  cereal  diluent.  3.  The  addition 
of  one  of  the  alkalies.  4.  The  giving  of  protein  in  the  form  of  pre- 
cipitated casein,  or  in  buttermilk,  or  in  a  combination  of  the  two 
(albumin  milk).  5.  Peptonization.  It  is  difficult  to  say  which  of 
these  measures  will  prove  most  effective  in  a  given  case.  In 
infants  over  six  months  old,  the  use  of  a  cereal  diluent  is  the  method 
of  choice,  and  if  this  is  not  completely  successful,  the  milk  may  be 
boiled  in  addition.  In  younger  infants,  boiling  should  be  tried  first, 
and  then  a  cereal  diluent  may  be  added.  If  these  measures  are 
imsuccessful,  the  alkalies  may  be  tried,  and  the  precipitated  casein 
methods  kept  for  a  last  resource.    Peptonization  is  rarely  required. 

In  the  type  characterized  by  loose,  brown,  musty  stools,  all  pro- 
tein should  be  excluded  from  the  food  for  a  period  lasting  from  24 
to  48  hours.     Casein  should  then  be  added  little  by  little. 

Resistant  cases  of  protein  indigestion  are  usually  not  encountered 
except  when  an  effort  is  being  made  to  treat  some  other  form  of 
indigestion  by  substituting  protein  for  whatever  food  element  is 
not  tolerated.  In  indigestion  from  excess  of  fat  particularly,  it  is 
often  necessary  to  give  a  large  amount  of  protein.  Vomiting  is  a 
most  prominent  symptom  in  these  resistant  cases,  and  is  usually 
difficult  to  treat,  because  prolonged  irritation  of  the  gastric  mucosa 
has  made  it  intolerant  toward  casein  precipitation.  These  cases  will 
tax  all  the  resources  enumerated  above  as  applicable  to  protein 
indigestion. 

PROBLEMS  AND  RESEARCH.— The  amount  of  research  work 
which  is  being  done  in  infantile  digestion  and  metabolism  in  general, 
is  so  enormous  that  it  is  difficult  to  indicate  particular  aspects  of 
the  subject  in  which  we  may  look  to  the  near  future  for  addition  to 
our  knowledge  which  shall  be  of  practical  value.  Among  the  un- 
settled questions  are  the  following: — i.  Can  the  feeding  of  excessive 
protein  produce  disturbance  of  metabolism  through  excessive  ab- 
sorption? 2.  Are  the  disturbances  in  digestion  which  are  often  seen 
in  babies  fed  on  whey  mixtures  due  to  the  whey-protein,  or  are  they 
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due  to  lactose  or  salts?  3.  What  influence  does  the  feeding  of  exces- 
sive protein  have  upon  intestinal  bacteriology?  4.  What  rdle  does 
anaphylaxis  play  in  the  disturbance  seen  in  babies  fed  on  cow's  milk? 

In  connection  with  the  question  as  to  whether  excessive  protein 
absorption  can  cause  disturbance,  it  is  interesting  to  note  some 
experiments  of  Holt  and  Levene,  who  produced  fever  in  babies  by' 
giving  a  (synthetic)  food  containing  6%  of  casein.  They  called 
attention  to  the  resemblance  between  this  fever  and  that  produced 
by  Vaughn,  by  the  parenteral  injection  of  protein.  Their  food, 
however,  contained  so  large  a  quantity  of  mineral  salts  that  it  is 
possible  that  the  salts  may  have  been  the  cause  of  the  fever. 

There  is  some  evidence  that  disturbances  of  digestion  in  babies 
fed  on  cow's  milk  may  be  an  anaphylactic  phenomenon.  Various 
experiments  have  shown  that  when  a  foreign  protein  is  introduced 
for  the  first  time  into  the  gastro-intestinal  canal  of  infants,  there 
is  a  reaction  in  the  body  similar  to  that  obtained  in  active  sensitiza- 
tion and  immunization.  The  present  stage  of  the  theory  is  that, 
in  very  young  babies,  or  in  sick  babies,  the  cow's  milk  protein  may 
pass  through  the  intestinal  wall  without  digestive  splitting,  and  may 
produce  the  sequence  of  sensitization  and  immunity.  The  relation 
of  this  phenomenon  to  the  disturbances  of  digestion  is  not  very 
definitely  established,  except  in  the  peculiar  instance  of  cases  showing 
individual  idiosyncrasy  toward  cow's  milk,  which  are  accompanied 
by  such  symptoms  as  urticaria. 

INDIGESTION  FROM  AN  EXCESS  OF  MINERAL  SALTS 

PROBLEMS  AND  RESEARCH.— There  is  no  form  of  indiges- 
tion which  has  been  definitely  associated  with  an  excess  of  salts  in 
the  food.  The  important  part  played  by  the  salts  in  metabolism  is 
well  known,  and  it  is  probable  that  they  play  a  part  in  the  digestion 
and  metabolism  of  the  other  food  elements.  It  is  possible  that  a 
relative  excess  of  salts  may  be  a  contributing  factor  in  the  etiology 
of  indigestion  from  fat,  carbohydrate,  or  protein.  It  is  even  possible 
that  in  certain  cases  the  primary  injury  to  the  digestive  power  may 
come  from  an  excess  of  salts,  but  that  we  are  only  able  to  recognize 
the  disturbance  when  manifested  in  inability  to  digest  some  other 
food  element.  Present  day  investigation  is  concerned  with  just  such 
problems  as  the  influence  of  the  salts  in  digestion,  and  their  rdle  in 
metabolism.  Advances  in  the  knowledge  of  this  subject  are  to  be 
looked  for  in  the  near  future,  and  therefore  a  review  of  some  of  the 
leading  known  facts  about  salt  metabolism  is  advisable  in  any  dis- 
cussion of  the  subject  of  indigestion. 

RAle  of  the  Salts. — The  rdle  of  the  salts  in  metabolism  is  similar 
to  that  of  protein,  namely,  the  repair  of  tissue  waste,  and  the  build- 
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ing  of  the  new  tissue  required  for  growth.    The  salts  are  consequently 
essential  not  only  for  growth,  but  for  the  continuance  of  life  itself. 

Metabolism  of  the  Salts. — Both  human  milk  and  cow's  milk 
contain  a  suflSdent  amount  of  all  the  salts  needed  for  normal  meta- 
bolism in  a  growing  infant,  except  iron.  Both  are  deficient  in  iron, 
and  anemia  would  quickly  develop  in  an  infant  were  it  not  for 
the  iron  stored  in  the  liver  during  fetal  life.  The  part  played  by 
the  salts  in  digestion  is  very  complicated,  and  very  little  is  known  of 
it.  They  are  absorbed  from  the  intestine,  and  may  be  re-excreted 
into  the  digestive  canal;  the  digestive  juices  contain  salts.  There 
are  imdoubtedly  reactions  between  the  salts  and  the  organic  food 
elements,  but  these  are  very  complicated,  and  little  is  known  of 
the  subject. 

The  differences  in  the  salt  content  of  cow's  milk  and  human  milk 
have  been  discussed  in  the  division  on  Feeding.  It  is  known  that 
cow's  milk  contains  more  ash  than  human  milk,  and  in  what  salts 
the  excess  lies.  It  is  known  that  the  breast-fed  infant  absorbs  about 
80%  of  the  salt  content  of  its  food  while  the  artificially-fed  infant 
absorbs  from  43%  to  78%.  A  larger  amount  of  the  salts  is  retained 
in  the  early  months  of  infancy  when  growth  is  most  active,  than  in 
the  later  months.  Salt  retention  is  better  in  breast-fed  than  in 
artificially-fed  infants,  in  the  former,  according  to  Hoobler,.  between 
40%  and  50%,  in  the  latter  between  0%  and  43%.  It  is  probable 
that  the  low  retention  of  salts  sometimes  seen  in  artificially-fed  in- 
fants, is  due  to  indigestion,  as  it  is  known  from  Talbot  and  Hill's 
experiments  that  in  certain  conditions  with  diarrhea  there  may  be 
an  actual  loss  of  salts  from  the  body. 

The  salts  are  eliminated  partly  in  the  urine  and  partly  in  the 
feces.  About  one-third  has  been  found  to  be  eliminated  through 
the  feces  when  human  milk  is  the  food,  while  one-half  is  thus  elim- 
inated with  cow's  milk. 

Disturbances  of  Salt  Metabolism. — It  is  known  that  in  nutri- 
tional disturbances  there  are  very  marked  changes  in  the  metabolism 
of  the  salts.  These  may  vary  from  slight  diminution  of  retention 
to  such  excessive  loss  of  the  alkaline  salts  that  a  relative  acidosis 
may  develop. 

Problems  Awaiting  Solution. — Knowing  that  the  salts  are 
concerned  in  digestion,  we  assume  that  a  relative  excess  can  cause  a 
disturbance  of  digestion.  There  is,  however,  very  little  definite 
evidence.  We  know  that  a  large  quantity  of  sodium  chloride  given 
to  a  baby  may  produce  a  rise  of  temperature,  but  only  when  there 
is  also  produced  some  disturbance  of  digestion,  and  therefore  no 
definite  effect  of  the  excess  of  salt  is  proved.  The  problems  are, 
can  an  excess  of  salts  produce  a  primary  disturbance  of  digestion, 
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and  what  influence  does  an  excess  have  on  the  digestion  of  the  various 
food  elements?  Furthermore,  what  are  the  more  complicated  dis- 
turbances of  salt  metabolism  seen  in  severe  nutritional  disturbances? 
Practically,  in  any  obstinate  form  of  indigestion,  in  a  baby  fed 
on  cow's  milk,  we  can  try  the  effect  of  diminishing  the  salts. 

INDIGESTION  WITH  FERMENTATION 

(Fermental  Diarrhea) 

This  is  a  condition  in  which  the  most  prominent  disturbance  of 
the  digestive  function  is  caused  by  excessive  bacterial  fermentation 
in  the  intestinal  contents.  The  term  fermentation  is  used,  not  in 
the  limited  sense  in  which  it  is  sometimes  used  to  describe  carbohy- 
drate fermentation  only,  but  in  its  broad  sense  to  describe  all  the 
results  of  excessive  bacterial  growth  and  activity. 

As  bacteria  are  normal  inhabitants  of  the  intestinal  canal,  there 
must  at  all  times  be  fermentation  taking  place  there.  The  bacteria 
live  upon  the  same  food  as  their  human  host.  A  certain  proportion 
of  the  food  ingested  is  not  absorbed,  but  remains  behind  to  support 
the  microscopic  inhabitants  of  the  intestine.  We  have  already  seen, 
in  considering  the  subject  of  indigestion  from  an  excess  of  carbohy- 
drate, that  Nature  furnishes  in  the  normal  food  of  infants  an  excess 
of  a  fermentable  carbohydrate  which  is  comparatively  slowly  split 
and  absorbed.  This  leaves  behind  sufficient  sugar  to  support  bac- 
terial life,  and  is  probably  a  condition  necessary  for  the  maintenance 
of  a  normal  intestinal  bacteriology.  It  is  probable  that  the  amoimts 
of  the  food  elements  which  are  not  digested  and  absorbed  must  be 
properly  balanced,  one  against  another,  in  order  that  normal  condi- 
tions of  fermentation  shall  prevail.  When  there  is  indigestion,  this 
balance  is  disturbed,  and  consequently  the  conditions  of  bacterial, 
fermentation  in  the  intestine  become  abnormal.  It  is  probable 
therefore  that  a  certain  amount  of  abnormal  fermentation  accompanies 
many  cases  of  indigestion.  If  this  is  the  case,  what  is  the  distinction 
between  simple  indigestion  and  indigestion  with  fermentation? 

In  simple  indigestion  abnormal  fermentation  is  only  a  contribut- 
ing factor  in  producing  the  symptoms  of  disease.  It  is  not  extremely 
excessive,  and  does  not  dominate  the  clinical  picture.  The  relation 
of  the  symptoms  of  indigestion  to  relative  overfeeding,  whether  with 
food  as  a  whole,  or  with  one  of  the  individual  food  elements,  is  a 
prominent  feature  of  simple  indigestion.  In  indigestion  with  fer- 
mentation, abnormal  bacterial  activity  is  so  excessive  that  it  pro- 
duces the  symptoms  which  dominate  the  clinical  picture.  The  rela- 
tion of  the  occurrence  of  disease  symptoms  to  a  relative  overfeeding 
with  food  as  a  whole,  or  with  any  one  food  element,  is  usually  not 
obvious.    The  disease  appears  primarily  as  a  bacterial  condition, 


Indigestion  with  Fermentation  95 

and  the  maimer  of  its  occurrence  suggests  a  variety  of  concurrently 
acting  causes,  among  which  dietary  indiscretion  does  not  necessarily 
play  the  chief  part. 

Indigestion  with  fermentation  is  not  the  only  disturbance  pro- 
duced in  the  intestinal  canal  by  bacteria.  There  is  another  con- 
dition, which  will  be  described  imder  the  name  of  Infectious  Diar- 
rhea. The  distinction  between  these  two  conditions  is  a  somewhat 
arbitrary  one,  since  both  are  caused  by  bacteria.  In  indigestion 
with  fermentation  the  organisms  concerned  all  belong  to  the  group 
of  saprophytes,  and  are  capable  of  producing  the  same  fermentation 
outside  the  body.  In  infectious  diarrhea  most  of  the  organisms  con- 
cerned are  true  parasites,  requiring  a  host  for  their  development. 
In  indigestion  with  fermentation  the  bacteria  do  not  attack  nor 
seriously  injure  the  tissues  of  the  host;  they  live  on  the  intestinal 
contents,  and  any  lesions  produced  in  the  intestine  are  comparatively 
slight,  due  to  the  irritation  of  their  products.  In  infectious  diarrhea 
the  bacteria  either  directly  attack  and  live  upon  the  tissues  of  the 
host,  or  their  products  are  more  markedly  injurious;  in  either  case 
serious  lesions  are  produced  in  the  intestine.  Nevertheless  the 
distinction  between  the  two  conditions  is  not  very  sharply  drawn  on 
the  etiological  side,  and  must  be  regarded  as  somewhat  of  a  con- 
cession to  the  demands  of  the  clinical  picture. 

ETIOLOGY. — In  almost  no  aspect  of  scientific  Inedicine  is  our 
knowledge  so  deficient  as  in  intestinal  bacteriology.  The  subject 
is  so  enormously  complicated,  and  its  investigation  is  attended  by 
such  excessive  technical  difficulties,  that  at  the  present  day  we  can- 
not say  that  more  than  a  beginning  has  been  made  in  its  study. 
The  greatest  difficulty  is  that  probably  no  real  light  on  the  subject 
is  thrown  by  the  examination  of  the  fecal  bacteria.  There  is  a  certain 
amount  of  evidence  which  associates  certain  varieties  of  bacteria, 
such  as  the  butyric  acid  bacillus,  the  bacillus  putrificus,  the  bacillus 
perfringens  (Tissier),  and  the  colon  bacillus,  with  fermental  diarrhea. 

The  studies  of  Kendall  on  bacterial  metabolism  are  interesting 
and  suggestive  in  connection  with  this  subject.  He  divides  bacteria 
into  three  groups,  as  follows: — i,  obligate  carbohydrate  fermenters, 
which  must  have  a  sufficiency  of  carbohydrate  in  order  to  develop; 
2,  obligate  protein  splitters  (putrefactive  group),  which  must  have 
protein;  (3),  facultative  organisms,  which  can  live  on  either  carbo- 
hydrate or  protein,  but  which  normally  ferment  carbohydrate.  The 
products  of  excessive  carbohydrate  fermentation  are  only  locally 
irritating,  although  disturbance  of  metabolism,  toxic  symptoms,  and 
acidosis  may  be  produced  as  the  result  of  the  loss  of  water,  salts, 
and  food  elements  caused  by  the  diarrhea.  The  products  of  exces- 
sive protein  putrefaction  may  be  actually  toxic,  and  may  produce 
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symptoms  after  absorption.  The  normal  condition  is  one  of  fairly 
even  balance,  carbohydrate  fermentation  predominating;  the  facul- 
tative group  subsist  on  carbohydrate.  Carbohydrate  fermentation 
may  be  in  excess,  and  produce  the  symptoms.  On  the  other  hand 
protein  putrefaction  may  be  in  excess,  either  through  the  introduc- 
tion from  without  of  obligate  putrefiers,  or  from  the  facultative 
organisms  attacking  the  protein. 

The  actual  exciting  causes  which  lead  to  excessive  abnormal  bac- 
terial fermentation  in  the  intestine,  are  not  clearly  understood. 
Probably  a  number  of  factors  are  concerned,  some  operating  in  one 
case,  others  in  another. 

The  disease  is  most  common  in  the  first  two  years  of  life.  It  is 
extremely  rare  in  babies  whose  food  is  human  milk.  There  is  no 
disease  in  which  seasonal  influences  play  so  prominent  a  part,  the 
disease  being  comparatively  rarely  seen  in  the  winter  and  spring, 
but  being  very  common  in  the  summer  and  early  autumn.  Its 
great  prevalence  lasts  until  November. 

The  prevalence  of  the  disease  in  artificially-fed  infants,  and  in 
the  hot  months  of  the  year,  has  led  to  the  conclusion  that  the  exciting 
cause  is  usually  contaminated  milk.  In  hot  weather  there  is  in- 
creased opportunit)'  for  the  development  in  milk  of  abnormal  organ- 
isms, particularly  of  types  belonging  to  the  putrefactive  group.  In 
spite  of  the  attractiveness  of  the  theory,  bacteriological  examinations 
of  milk  supplies  have  failed  to  afford  much  evidence  of  its  truth. 
There  is  no  doubt  that  the  introduction  of  abnormal  organisms  in 
milk  is  one  of  the  exciting  causes  of  indigestion  with  fermentation, 
but  it  probably  does  not  play  a  part  which  is  in  any  way  exclusive. 

Indigestion  with  fermentation  can  occur  in  infants  who  are  fed 
from  a  milk  supply  known  to  be  of  the  best,  and  even  in  infants 
fed  on  milk  which  has  been  pasteurized  or  sterilized.  In  such  cases 
we  must  look  to  some  disturbance  of  the  digestive  function  as  the 
precipitating  cause  of  the  disease.  Even  with  the  little  which  we 
know  about  intestinal  bacteriology,  it  is  easy  to  conceive  how  a  sud- 
den disturbance  of  the  digestive  function  might  alter  the  quantity 
and  quality  of  the  fermentable  food  residue  in  the  intestine,  in  such 
a  way  as  to  markedly  disturb  the  bacterial  balance  and  permit  exces- 
sive abnormal  fermentation.  Nevertheless,  the  acute  and  often 
severe  disturbances  which  characterize  indigestion  with  fermenta- 
tion are  rarely  associated  with  overfeeding  with  a  particular  food 
element.  Overfeeding  with  carbohydrate  will  produce  signs  of  ex- 
cessive acid  fermentation,  but  usually  not  the  severe  acute  disturb- 
ance which  is  often  seen  in  summer  when  there  has  been  no  dietary 
indiscretion.  Relative  overfeeding  with  the  different  food  elements 
is  common  at  all  times  of  year,  and  cannot  accoimt  for  the  preva- 
lence of  indigestion  with  fermentation  in  hot  weather. 
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In  all  {orms  of  indigestion  in  which  excess  of  food  plays  a  part, 
the  excess  is  relative.  Sometimes  the  precipitating  factor  is  actual 
overfeeding,  while  at  other  times  it  is  a  sudden  lowering  of  the  diges- 
tive poweF.  We  have  seen  already  that  the  latter  factor  is  par- 
ticularly likely  to  produce  acute  disturbance,  and  that  the  most 
common  cause  of  sudden  lowering  of  the  digestive  power  is  heat. 
We  know  nothing  about  what  actually  takes  place  in  the  intestine 
imder  such  circumstances,  nor  whether  the  changes  produced  in  the 
intestinal  contents  differ  from  those  produced  when  the  cause  is 
actual  excess  of  food.  It  is  possible,  if  not  probable,  that  the  changes 
produced  when  the  digestive  power  is  suddenly  lowered  are  different, 
and  are  of  such  a  character  as  particularly  to  disturb  the  bacterial 
balance,  and  to  cause  excessive  fermentation.  Such  a  theory  would 
account  for  the  prevalence  of  indigestion  with  fermentation  in  sum- 
mer, and  would  make  it  the  same  in  etiology  as  many  cases  of  indi- 
gestion from  excess  of  food  as  a  whole,  with  the  additional  bacterial 
element. 

PATHOLOGICAL  ANATOMY.— In  indigestion  with  fermenta- 
tion,  the  anatomical  changes  seen  in  the  intestine  are  comparatively 
slight.  In  the  majority  of  cases  coming  to  autopsy,  all  that  is  seen 
is  a  congestion  of  the  blood-vessels  of  the  mucous  membrane.  In 
some  cases  a  mild  catarrhal  inflammation  is  seen,  with  increased 
formation  of  mucus,  and  a  little  cellular  exudation.  One  prominent 
feature  of  the  disease  is  that  there  is  no  relation  between  the  severity 
of  the  anatomical  changes  and  the  severity  of  the  clinical  symptoms. 
In  the  most  severe  cases,  with  pronounced  toxic  symptoms,  no  ana- 
tomical changes  may  be  found  in  the  intestine,  while  some  catarrhal 
inflammation  may  be  present  in  cases  which  clinically  are  of  the 
mildest  character. 

In  very  severe  cases  the  tissues  of  the  body  in  general  are  drained 
of  water.  There  may  also  be  degenerative  changes  in  the  parenchy- 
matous organs,  particularly  in  the  liver  and  kidneys.  Necrosis  is 
the  lesion  I  have  seen  most  often  in  the  liver. 

Otitis  media,  bronchitis,  bronchopneumonia,  and  pyelitis  are  often 
seen  as  secondary  complications  in  severe  cases. 

SYMPTOMS. — This  disease  is  usually  acute.  The  constant 
symptoms  are  diarrhea  and  loss  of  weight.  Other  symptoms  often 
seen  are  fever,  vomiting,  and  symptoms  of  toxemia  affecting  the 
nervous  system.  The  severity  of  the  clinical  manifestations  is  very 
variable.  Even  in  mild  cases,  however,  the  diarrhea  is  usually  more 
severe  than  in  indigestion  from  an  excess  of  food. 

The  Mild  Type. — In  the  mild  type  of  the  disease,  the  diarrhea  is 
the  principal  symptom.  The  infant  begins  suddenly  to  have  frequent 
loose  movements.     The  number  of  movements  in  twenty-four  hours 
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may  vary  from  eight  to  twenty  or  thirty.  The  appearance  of  the 
stools  varies  according  to  whether  the  process  is  one  of  carbohy- 
drate fermentation,  or  of  protein  putrefaction.  Usually  in  the  mild 
type,  the  symptoms  are  due  to  an  excess  of  the  acid  forming  organisms, 
and  consequently  the  stools  are  green  in  color,  acid  in  reaction  and 
odor,  and  irritating  to  the  buttocks.  They  are  usually  watery  in 
consistency,  are  sometimes  frothy  in  appearance,  and  often  contain 
small,  soft,  fat  curds,  or  a  considerable  amount  of  mucus. 

Vomiting  is  uncommon  in  this  comparatively  mild  type.  Loss  of 
appetite  is  usually  present.  There  may  be  a  moderate  febrile  reac- 
tion in  the  beginning  of  the  attack,  but  the  temperature  rarely  goes 
above  ioi°  F.,  and  the  fever  rarely  persists  for  more  than  one  or 
two  days.  Toxic  symptoms  are  absent.  Loss  of  weight  is  always 
present,  varying  with  the  severity  of  the  diarrhea;  it  may  be  marked, 
even  in  comparatively  mild  cases. 

The  Severe  Type. — ^In  the  severe  type  the  severity  of  the  diar- 
rhea may  not  be  any  greater  than  in  the  mild  type.  In  some  cases, 
however,  the  diarrhea  is  much  more  severe,  the  bowels  moving  so 
frequently  that  the  number  of  movements  in  twenty-four  hours  is 
not  counted.  In  these  cases,  whenever  the  infant  is  changed,  a 
watery  stain  is  found  on  the  napkin.  The  stools  are  usually  very 
watery,  though  occasionally  they  may  have  a  more  fecal  consis- 
tenc)\  They  are  often  frothy.  In  color  they  may  be  green,  brown, 
or  yellowish-brown.  The  color  of  the  stools  is  not  necessarily  an 
indication  of  whether  the  organisms  producing  the  disease  belong  to 
the  carbohydrate-splitting  group,  or  to  the  protein-splitting,  putre- 
factive group.  It  is  probable  that  severe  cases  can  be  produced  by 
both  types  of  organisms.  Brown,  dark-brown,  or  yellowish-brown 
stools  suggest  proteolytic  bacterial  activity,  but  it  is  probable  that 
green  stools  may  also  occur  in  putrefactive  conditions.  If  the  stools 
are  acid  in  reaction  and  odor,  irritate  the  buttocks,  and  contain 
mucus,  the  evidence  points  toward  abnormal  activity  of  the  organisms 
which  ferment  carbohydrate.  If  the  stools  are  alkaline,  with  a  foul, 
putrid  odor,  and  contain  neither  curds  nor  mucus,  the  evidence 
points  to  abnormal  activity  of  the  proteolytic  group.  The  value  of 
this  evidence  has  not,  however,  been  conclusively  proved  by  bac- 
teriological investigation. 

In  the  severe  type  vomiting  may  be  present  or  absent,  moderate 
or  severe.  It  is  in  no  way  characteristic.  Fever  is  usually  present 
at  the  beginning  of  the  attack.  The  elevation  of  temperature  may 
be  moderate,  or,  in  severe  cases,  it  may  reach  104°  F.  in  the  first 
twenty-four  hours.  Fever  rarely  persists  for  more  than  a  few  days, 
and  in  many  severe  cases,  as  the  disease  progresses,  and  before  the 
other  symptoms  have  improved,  the  temperature  may  be  persistently 
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subnormal.  In  some  cases  a  subnormal  temperature  is  the  rule  after 
the  first  twenty-four  hours.  In  other  cases  moderate  fever  may 
persist  for  a  week  or  more.  Loss  of  weight  is  always  rapid  and  severe. 
The  urine  is  usually  diminished  in  quantity.  A  leucocytosis,  usually 
not  over  20,000,  is  usually  present.  It  is  not  characteristic,  as  it 
may  be  either  higher,  or  absent  enUrely. 

Toxic  symptoms  are  frequently  seen  in  severe  cases  of  indigestion 
with  fermentation.  These  symptoms  may  be  produced  either  by  the 
absorption  of  the  products  of  protein  putrefaction  or  by  the  chemical 
disturbances  of  metabolism  caused  by  the  loss  of  water,  salts,  and 
food  elements.  This  disturbance  is  probably  most  often  a  relative 
acidosis. 

The  most  common  severe  symptom  in  indigestion  with  fermenta- 
tion is  marked  prostration.  The  infant  may  appear  excessively 
feeble,  with  cold  extremities.  Collapse  may  occur  at  any  time. 
These  patients  have  a  peculiar  hollow,  sunken  appearance  of  the 
eyes,  a  sort  of  "abdominal  expression"  resembling  that  seen  in  gen- 
eral peritonitis.  They  take  little  notice  of  their  surroimdings,  and 
may  be  actually  comatose.  Their  limbs  feel  markedly  relaxed.  In 
this  stage  the  temperature  is  very  apt  to  be  subnormal. 

In  other  cases  there  are  signs  of  toxic  irritation  of  the  nervous 
system.  Marked  restlessness  is  common,  and  muscular  twitchings 
are  often  seen.  Even  convulsions  may  occur.  The  nervous  symp- 
toms may  be  those  of  meningeal  irritation,  with  rigidity  of  the  neck, 
retraction  of  the  head,  inequality  of  the  pupils,  exaggerated  knee- 
jerks,  Kemig's  sign,  Brudzinski's  neck  sign,  and  so  forth.  Any 
symptom  characteristic  of  meningitis  may  be  present.  In  some 
cases  there  may  be  excessive  vomiting.  The  temperature  is  variable 
in  this  stage;  it  may  be  subnormal,  moderate,  or,  in  some  cases,  there 
may  be  hyperpyrexia. 

In  severe  cases  death  may  occur  at  any  period  of  the  disease, 
usually  with  all  the  signs  of  collapse  and  circulatory  failure.  In 
cases  which  recover,  relapses  are  fairly  common  in  hot  weather,  even 
in  infants  who  are  carefully  fed.  Infants  who  have  survived  fre- 
quent acute  attacks  of  indigestion  with  fermentation  present  toward 
the  end  of  the  summer  a  fairly  characteristic  picture.  They  are 
greatly  emaciated,  presenting  the  picture  of  infantile  atrophy.  Their 
skin  feels  dry  and  wrinkled.  They  have  a  subnormal  temperature — 
and  cold  extremities.  The  buttocks  are  irritated;  their  eyes  are 
hollow  and  sunken.  Such  cases  are  liable  to  collapse  and  death 
at  any  time. 

DIAGNOSIS. — There  are  two  conditions  characterized  clinically 
by  acute  diarrhea,  from  which  indigestion  with  fermentation  must 
be  distinguished.    These  are  indigestion  from  an  excess  of  food  as 
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a  whole,  and  infectious  diarrhea.  It  is  known  that  a  certain  amount 
of  bacterial  fermentation  occurs  in  simple  indigestion,  and  the  dis- 
tinction is  mainly  one  of  degree.  In  simple  indigestion  the  diarrhea 
is  not  severe,  fever  is  usually  absent,  toxic  symptoms  are  absent, 
loss  of  weight  is  less  marked,  and  the  stools  are  undigested.  The 
movements  in  simple  indigestion  may  be  somewhat  green  in  color, 
but  they  are  not  watery,  frothy,  or  foul,  and  contain  curds  or  im- 
digested  masses. 

In  infectious  diarrhea  there  is  fever  and  toxic  symptoms,  but  the 
character  of  the  stools  is  wholly  different.  They  consist  mainly 
of  mucus,  or  at  least  contain  an  excessive  amount  of  mucus,  and 
often  contain  specks  or  streaks  of  blood,  and  sometimes  pus.  They 
do  not  show  much  evidence  of  fermentation.  The  fever  in  infectious 
diarrhea  is  usually  much  more  persistent,  though  the  initial  tem- 
perature is  often  not  so  high. 

The  forms  of  indigestion  caused  by  relative  overfeeding  with  the 
various  individual  food  elements  may  at  times  have  diarrhea  as  a 
symptom,  but  those  forms  are  essentially  chronic,  and  the  diarrhea 
only  appears  as  a  temporary  phenomenon  in  a  case  which  has  been 
exhibiting  chronic  symptoms.  Carbohydrate  indigestion  is  the  form 
showing  the  greatest  tendency  to  diarrhea,  but  in  cases  giving  a  defi- 
nite history  of  carbohydrate  overfeeding,  the  diarrhea  is  not  so  severe 
as  in  the  primary  type  classified  as  indigestion  with  fermentation. 
In  any  case  occurring  in  summer,  with  the  sudden  appearance  of 
severe  diarrhea,  and  watery,  green,  or  foul  stools,  acute  indigestion 
with  fermentation  is  the  most  probable  diagnosis. 

No  satisfactory  method  has  been  worked  out  by  which  the  diag- 
nosis of  indigestion  with  fermentation  can  be  confirmed  by  a  bac- 
teriological examination  of  the  stools.  With  the  methods  of  exami- 
nation at  present  available,  the  stools  show  no  constant  or  char- 
acteristic bacteriological  findings.  Cultural  methods  are  only  of 
value  in  excluding  infectious  diarrhea. 

PROGNOSIS. — The  frequency  of  occurrence,  and  the  severity  of 
indigestioc  with  fermentation  is  variable  in  different  parts  of  the 
countr>".  In  any  one  locality  the  frequency  and  severity  of  the 
disease  vary  greatly  in  different  summers.  I  have  known  summers 
when  I  have  seen  more  deaths  from  indigestion  with  fermentation 
than  from  infectious  diarrhea. 

The  prognosis  depends  greatly  on  the  treatment.  Mild  cases  may 
easily  be  converted  into  severe  ones  by  improper  treatment,  and 
severe  ones  may  be  made  fatal.  With  proper  treatment  the  prog- 
nosis of  mild  cases  due  to  excessive  fermentation  of  carbohydrate 
is  very  good.  In  severe  cases,  with  toxic  symptoms,  the  prognosis 
is  always  grave.    It  is  especially  serious  in  the  type  characterized 


Indigestion  with  Fermentation  101 

by  dark  brown  stools  with  a  foul  or  musty  odor.  When  severe  cases 
survive  the  first  three  or  four  days  they  usually  recover  from  that 
particular  attack.  Recurrence  often  occurs  in  hot  weather,  unless 
the  greatest  carje  be  taken;  unless  faulty  hygienic  surroundings  can 
be  corrected  recurrence  is  almost  certain.  An  infant  may  survive 
several  attacks,  and  finally  succumb  to  an  attack  occurring  in  the 
airtumn.  Bad  treatment  greatly  increases  the  gravity  of  the  prog- 
nosis. I  have  seen  a  single  dose  of  paregoric  in  a  comparatively  mild, 
case  followed  by  death  from  toxic  symptoms  within  a  few  hours. 

TREATMENT.  Routine.— The  first  step  m  the  treatment  of 
every  case  of  acute  indigestion  with  fermentation  is  to  empty  thor- 
oughly the  intestinal  tract.  Castor  oil  is  the  best  purgative  which 
can  be  used  for  the  purpose.  One  teaspoonful  may  be  given  to 
infants  in  the  first  three  months,  two  teaspoonfuls  from  three  to 
eighteen  months,  and  three  teaspoonfuls  to  older  infants.  Children 
should  take  from  a  dessertspoonful  to  a  tablespoonful,  according  to 
age.  If  the  castor  oil  is  vomited,  calomel  should  be  given,  to  babies 
in  the  first  year  in  doses  of  one-tenth  of  a  grain  every  half  hour  for 
ten  doses,  and  in  the  second  year  in  doses  of  one-fourth  of  a  grain 
every  half  hour  for  six  doses,  and  to  older  children  in  doses  of  one- 
fourth  of  a  grain  every  half  hour  for  eight  doses.  Two  hours  after 
the  last  dose,  two  or  three  teaspoonfuls  of  milk  of  magnesia  should 
be  given. 

From  the  time  of  giving  the  castor  oil,  or  of  beginning  the  calomel, 
the  giving  of  all  food  should  be  stopped  for  from  twelve  to  twenty- 
four  hours.  If  food  be  given,  the  emptying  of  the  intestine  will  be 
useless,  and  the  castor  oil  or  calomel  might  just  as  well  not  have 
been  given.  Many  mothers  have  learned  that  castor  oil  is  good 
routine  treatment  for  acute  diarrhea,  .but  have  not  learned  that  to 
be  eflfective  it  must  be  followed  by  a  period  of  withholding  food. 
During  this  period  water  must  be  given  freely,  in  a  quantity  at  least 
equal  to  the  quantity  of  fluid  which  the  baby  would  take  if  it  were 
receiving  its  ordinary  food.  The  water  may  be  given  in  the  bottle 
or  from  a  cup,  as  preferred  by  the  child,  and  may  be  either  warm  or 
cool,  according  to  the  taste  of  the  child.  If  sufficient  water  be  not 
taken,  it  must  be  given  with  a  spoon,  and  if  there  is  still  difficulty 
in  getting  in  the  desired  quantity,  it  must  be  given  through  a  tube. 
It  may  be  sweetened  with  saccharin,  if  taken  better  that  way. 

The  length  of  the  period  of  withholding  food  should  not  be  more 
than  twenty-four  hours.  When  lactic  add  milk  is  available,  it  need 
not  be  more  than  twelve  hours.  If  for  any  reason  lactic  add  milk 
cannot  be  used  in  the  treatment  of  the  case  it  is  usually  better  not 
to  give  milk  in  any  form  for  a  second  twenty-four  hours.  During 
this  period  barley  water  may  be  given. 
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After  twelve  hours,  usually,  feeding  should  be  begxin  with  lactic 
acid  milk  made,  if  possible,  from  a  culture  of  the  lactic  acid  bacillus 
which  has  known  anti-putrefactive  properties.  The  lactic  add  milk 
should  be  made  from  fat-free,  or  skimmed  milk,  and  should  not  be 
heated  after  the  process  of  **  ripening,"  in  order  that  living  bacilli 
may  be  given.  Lactic  acid  milk  may  be  tried  first  undiluted.  If 
it  causes  vomiting,  or  if  curds  appear  in  the  stools,  it  may  be  diluted. 

Basis  for  Treatment  with  Lactic  Acm  Milk. — I  believe  lactic 
acid  milk  to  be  by  far  the  best  routine  treatment  for  cases  of  fer- 
mental  diarrhea.  The  object  to  be  attained  by  treatment  is  the 
inhibition  of  abnormal  bacterial  activity,  and  the  restoration  of 
normal  bacterial  conditions  in  the  intestinal  canal.  The  abnormal 
bacteria  cannot  be  completely  removed  by  purgatives,  and  will  con- 
tinue to  ferment  all  food  given,  unless  combatted  in  some  other  way. 
Intestinal  antiseptics  are  absolutely  useless,  because  they  cannot  be 
given  in  doses  large  enough  to  kill  the  bacteria  without  injuring  the 
patient.  The  offending  microorganisms  cannot  be  removed  by 
irrigations  of  the  colon,  because  they  are  situated  mainly  in  the 
small  intestine,  and  the  fluid  in  a  colon  irrigation  does  not  go  above 
the  iliocecal  valve. 

There  are  two  ways  in  which  the  abnormal  bacterial  activity 
which  is  causing  the  disease  can  be  checked.  One  is  by  the  intro- 
duction into  the  intestinal  canal  of  microorganisms  antagonistic  to 
the  offending  microorganisms.  The  other  is  by  altering  the  chem- 
ical composition  of  the  food  in  such  a  way  as  to  provide  a  culture 
medium  unsuitable  for  the  abnormal  fermentation  which  is  present. 

Many  years  ago  Tissier  showed  at  the  Pasteur  Institute  at  Paris, 
that  the  bacillus  bifidus,  an  organism  normally  present  in  the  intes- 
tine, has  an  inhibitory  action  on  the  bacillus  perfringens,  which  he 
foimd  in  certain  abnormal  conditions.  The  B.  bifidus,  however, 
being  an  anaerobe,  was  not  suited  to  cultivation  for  therapeutic 
purposes,  and  Tissier  advocated  the  use  of  the  lactic  add  bacillus 
in  fermental  diarrhea.  Since  then,  considerable  evidence  of  the  value 
of  the  lactic  acid  bacillus  in  inhibiting  the  development  of  various 
microorganisms  has  been  brought  fonvard.  Metchnikoff  demon- 
strated its  value  in  inhibiting  the  growth  of  many  of  the  saprophytes 
of  putrefaction.  Not  only  is  it  effective  against  the  B.  perfringens, 
and  other  badlli  of  the  gas-forming  group,  but  there  is  evidence 
that  it  is  effective  against  many  proteolytic  types,  and  against  the 
B.  addophilus. 

If  it  were  possible  in  fermental  diarrhea  to  know  just  what  type 
of  microorganism  was  causing  the  disturbance  we  would  know  just 
when  to  use  the  lactic  acid  badllus.  This  is  impossible  with  our 
present  diagnostic  methods.  We  know,  however,  that  protein  putre- 
faction is  one  dangerous  form  of  bacterial  activity.    We  cannot  be 
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certain  in  any  case  whether  the  disturbance  is  caused  by  proteo- 
lytic or  by  'carbohydrate-splitting  organisms;  if  by  the  latter, 
carbohydrate  is  contraindicated,  and  protein  should  be  given.  It 
would  not  be  safe,  however,  to  give  protein,  unless  we  could  guard 
against  a  possible  increase  in  proteolytic  bacterial  activity.  By 
giving  a  food  containing  great  numbers  of  living  lactic  acid  bacilli, 
we  can  prevent  excessive  proteolytic  activity  through  the  antago- 
nistic action  of  that  organism.  Lactic  acid  milk  not  only  contains 
great  numbers  of  lactic  acid  bacilli,  but  is  relatively  low  in  carbo- 
hydrate and  high  in  protein.  It  is  therefore  an  ideal  food  for  the 
treatment  of  a  condition  in  which  we  can  never  be  sure  of  the  exact 
character  of  the  abnormal  bacterial  processes  in  the  intestine.  If 
the  case  is  one  of  protein  putrefaction,  the  lactic  acid  bacilli  will 
antagonize  the  proteolytic  organisms,  and  bring  about  a  normal 
bacterial  balance,  while  the  carbohydrate  in  the  food  and  the  protein, 
protected  from  attack,  will  nourish  the  patient.  If  the  case  is  one 
of  excessive  carbohydrate  fermentation,  we  are  using  a  food  rela- 
tively high  in  protein  and  low  in  carbohydrate,  which  is  just  what 
is  needed.  The  only  reason  for  using  a  lactic  acid  milk  which  does 
not  contain  fat  is  that  in  the  presence  of  lactic  acid  the  fat  globules 
tend  to  run  together  in  the  form  of  butter,  which  is  difficult  of 
digestion. 

If  the  best  results  are  to  be  obtained,  it  is  essential  that  a  culture 
of  the  lactic  acid  bacillus  be  used  in  ripening  the  milk  which  is  of 
known  antiputrefactive  value.  There  are  many  strains  of  the  lactic 
add  bacillus,  and  all  are  not  of  equal  value  for  therapeutic  pur- 
poses. There  is  evidence  that  the  so-called  Bulgarian  bacillus  is  a 
valuable  strain,  but  other  strains  have  been  isolated  which  have  given 
evidence  of  equally  strong  antagonistic  action  against  various  organ- 
isms. It  is  best  if  possible,  'always  to  use  a  strain  of  which  the  anti- 
putrefactive action  has  been  tested. 

The  lactic  acid  bacilli  should  be  given  alive,  in  some  fluid  medium. 
They  are,  in  my  experience,  not  as  effective  when  some  dry  prepara- 
tion in  tablet  form  is  used,  as  when  bouillon  cultures  are  used.  The 
bacilli  may  be  given  directly  to  the  patient  in  the  form  of  bouillon 
cultures,  but  in  my  experience  it  is  much  better  to  use  either  butter- 
milk, or  ripened  modified  milk.  The  latter  is  really  the  most  rational 
method,  as  it  allows  the  chemical  composition  of  the  food  to  be 
fitted  to  the  digestive  requirements  of  the  individual  infant.  The 
advantage  of  giving  lactic  acid  bacilli  in  the  food  rather  than  in  the 
form  of  bouillon  cultures  is,  first,  that  in  the  former  way  greater 
numbers  of  the  bacilli  are  administered;  second,  that  more  lactic 
acid,  which  itself  has  an  antagonistic  action  against  certain  forms  of 
abnormal  bacterial  activity,  is  present;  third,  that  the  protein  is 
already  precipitated  in  a  very  finely  divided  form,  being  consequently 
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easier  of  digestion;  and  fourth,  that  the  ripening  process  lowers  the 
percentage  of  carbohydrate  by  converting  some  of  the  sugar  into 
lactic  acid.  It  is  obvious  why  ripened  milk  given  for  the  treatment 
of  fermental  diarrhea  must  not  be  boiled  or  pasteurized  after  the 
addition  of  the  culture. 

Alternative  Treatment. — In  case  treatment  with  lactic  add 
milk  is  either  not  available,  or  fails  to  be  followed  by  a  favorable 
result,  the  only  way  in  which  abnormal  bacterial  fermentation  can 
be  inhibited  is  by  making  some  change  in  the  character  of  the  food. 
In  selecting  a  food  for  these  cases  the  physician  must  form  an  idea 
from  the  clinical  symptoms  as  to  whether  the  abnormal  fermentation 
involves  the  carbohydrate-splitting  group  of  organisms,  or  the  pro- 
teolytic. Unfortunately  such  a  conclusion  can  never  be  positive, 
until  some  method  of  accurate  bacteriological  diagnosis  is  discovered. 
It  is,  however,  the  only  available  basis  of  treatment,  as  the  changes 
which  are  made  in  the  composition  of  the  food  depend  on  which  form 
of  fermentation  is  present.  In  this  disease  therapeutic  progress  has 
outstripped  progress  in  diagnosis. 

When  the  clinical  evidence,  green,  acid,  irritating  stools,  and  so 
forth,  points  toward  excessive  abnormal  carbohydrate  fermentation, 
the  milk  should  be  modified  as  for  the  treatment  of  carbohydrate 
indigestion.  The  food  should  be  low  in  carbohydrate,  not  more 
than  3%  or  4%,  and  maltose  is  usually  preferable  to  lactose  as  being 
less  fermentable,  unless  the  baby  has  been  previously  fed  on*  a  food 
containing  maltose.  The  percentage  of  fat  should  also  be  low,  1% 
or  2%,  because  excessive  carbohydrate  fermentation  often  leads  to 
great  difficulty  in  digesting  fat,  and  to  the  disturbance  of  metabolism 
caused  by  fat  indigestion.  The  percentage  of  protein  should  be 
high,  2%  to  3%. 

When  the  clinical  evidence,  brown,  musty  or  foul  stools,  and  so 
forth,  points  toward  excessive  protein  putrefaction,  the  percentage 
of  protein  should  be  low,  at  first  not  more  than  0.5%.  The  per- 
centage of  carbohydrate  should  be  high,  6%  or  7%,  and  the  extra 
sugar  added  should  be  lactose,  not  maltose.  The  fat  may  be  from 
1%  to  2%.  In  very  severe  cases,  obviously  due  to  proteolytic  organ- 
isms, when  lactic  acid  milk  is  not  available,  or  has  failed,  all  protein 
should  be  excluded  for  twenty-four  hours,  and  the  infant  may  be 
fed  during  this  period  on  a  6%  lactose  solution. 

Theoretically,  if  the  organisms  are  of  the  butyric  acid  forming 
type,  the  fat  in  the  food  should  be  very  low.  Such  a  condition  is 
difficult  to  recognize  clinically.  If,  however,  the  stools  should  have 
a  distinct  butyric  acid  odor,  fat  should  be  entirely  excluded  from 
the  food,  and  the  carbohydrate  should  be  low  in  percentage. 

Contraindications  in  Treatment. — In  the  feeding  of  cases  of 
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acute  indigestion  with  fermentation,  certain  foods  should  not  be 
used.  Prominent  among  the  contraindicated  foods  are  whey,  whey 
mixtures  J  albumen  water,  and  heef  juice.  Whey  and  whey  mixtures 
are  high  in  lactose  content,  and  are  therefore  bad  if  the  abnormal 
fermentation  should  involve  the  carbohydrate.  In  conditions  of 
protein  putrefaction,  whey,  albumen  water,  and  beef  juice  all  seem 
to  increase  markedly  the  severity  of  the  symptoms.  This  is  very 
probably  because  the  soluble  albimiinous  protein  contained  in  these 
foods  is  a  more  favorable  culture  medium  for  proteolytic  organisms 
than  is  casein.  Another  reason  for  avoiding  albumen  water  and 
beef  juice  is  that  there  is  some  evidence  that  in  acute  diarrheal  con- 
ditions the  foreign  egg  and  beef  protein  may  pass  unchanged  through 
the  intestinal  wall,  and  may  sensitize  the  baby. 

The  opiates  and  astringents  are  positively  contraindicated  at  the 
onset  of  fermental  diarrhea.  The  checking  of  the  diarrhea  at  this 
time  by  any  such  method  necessarily  leads  to  accumulation  of  fer- 
mentation products,  and  may  greatly  increase  the  toxemia.  The  use 
of  opium  will  be  spoken  of  in  the  treatment  of  certain  severe  types. 

Treatment  of  Resistant  Cases. — When  treatment  with  lactic 
add  milk  fails  to  bring  about  an  improvement  in  the  symptoms  of 
fermentation,  the  failure  is  probably  due  to  one  of  three  causes. 
I.  The  lactic  acid  milk  may  cause  protein  indigestion  manifesting 
itself  in  vomiting  or  curdy  stools.  2.  The  carbohydrate  in  the  lactic 
acid  milk  may  not  be  sufficiently  low  to  inhibit  sugar  fermentation. 
3.  The  lactic  acid  bacilli  may  not  have  an  efifective  inhibitory  action 
against  the  organisms  causing  the  abnormal  fermentation. 

In  the  first  condition  the  lactic  acid  milk  must  be  given  diluted. 
If  dilution  is  not  successful,  the  milk  must  be  modified  as  described 
above  under  alternative  treatment. 

The  second  condition  is  suggested  when  the  stools  continue  to  be 
green,  add,  and  irritating  to  the  buttocks.  In  such  a  case  a  com- 
bination of  lactic  acid  milk  and  precipitated  casein,  such  as  albumin 
milk,  should  be  tried.  This  retains  the  advantages  of  lactic  add 
milk,  while  permitting  further  reduction  of  the  carbohydrate.  Car- 
bohydrate can  be  almost  entirely  excluded  by  the  use  of  precipi- 
tated casein. 

The  third  condition  is  suggested  by  a  continuance  of  the  original 
symptoms.  Albumin  milk  may  be  tried.  If  it  is  imsuccessful,  the 
case  should  be  treated  with  ordinary  milk  modifications  as  described 
above  under  alternative  treatment. 

Dietetic  After-treatment. — When  the  symptoms  due  to  fer- 
mentation have  been  promptly  relieved,  the  baby  will  sometimes  gain 
in  weight  rapidly.  This  is  due  to  increased  water  retention,  the 
drained  tissues  re-supplying  themselves  with  water.    A  very  rapid 


106  Diseases  of  the  Gastro-Enteric  Tract 

gain  in  weight,  or  gain  in  weight  without  relief  of  symptoms,  should 
always  be  looked  upon  with  suspicion,  as  it  may  be  due  to  edema. 

Some  infants  will  gain  in  weight  for  a  considerable  time  on  lactic 
acid  milk  or  on  albumin  milk.  In  such  cases  the  diet  should  not  be 
changed  until  the  patients  begin  to  show  a  failure  to  gain  properly 
in  weight.  Many  infants,  in  spite  of  relief  of  symptoms,  will  not 
gain  on  lactic  acid  milk.  Failure  to  gain  on  lactic  add  milk,  or  on 
albumin  milk,  means  usually  a  deficiency  of  fat,  of  carbohydrate, 
or  of  both  fat  and  carbohydrate.  In  albumin  milk,  the  fat  and 
carbohydrate  can  be  increased  by  the  addition  of  cream  and  sugar 
in  proportions  suflScient  to  gradually  raise  the  percentages  of  those 
food  elements.  When  lactic  acid  milk  has  been  used,  it  is  better 
not  to  add  the  cream  and  sugar  to  the  lactic  acid  milk,  but  to  begin 
with  alternate  feedings  of  lactic  acid  milk  and  some  ordinary  milk 
modification.  Gradually  the  lactic  acid  milk  may  be  dropped,  and 
the  diet  may  be  arranged  in  accordance  with  the  ordinary  principles 
of  feeding.  If  indigestion  develops  the  food  must  be  modified  to  meet 
the  indications.  If  recurrence  of  fermentation  develops,  the  treat- 
ment must  be  begun  over  again,  and  the  return  to  a  normal  diet  must 
be  more  cautious. 

Treatment  of  Alimentary  Intoxication. — In  cases  showing  the 
symptom-complex  often  described  as  *' alimentary  intoxication"  some 
modifications  of  the  routine  treatment  must  be  made.  If  the  infant 
has  been  having  severe  diarrhea  for  a  considerable  time,  with  very 
frequent  watery  stools,  and  a  retracted  abdomen,  the  intestines  are 
already  as  empty  as  they  can  be  made,  and  a  purgative  may  in- 
crease the  loss  of  water  and  salts,  and  possibly  act  as  an  additional 
irritant,  without  any  compensating  benefit  from  the  removal  of  fer- 
menting food  residue.  In  this  condition,  therefore,  the  preliminary 
emptying  of  the  bowel  should  be  omitted.  The  rest  of  the  routine 
treatment  in  feeding  should  be  followed,  but  feeding  with  lactic  acid 
milk  may  be  begun  at  once. 

In  these  toxic  cases  it  must  be  remembered  that  the  symptoms 
may  be  due  to  two  causes,  one  being  the  absorption  of  toxic  products 
from  the  intestine,  the  other  being  the  occurrence  of  a  relative  acidosis 
from  loss  of  alkaline  bases.  (See  diagram,  p.  398.)  We  rely  on  the 
antagonistic  action  of  the  lactic  acid  bacilli  to  relieve  the  first  form 
of  toxemia,  and  its  effect  is  sometimes  very  striking,  especially  in 
cases  caused  by  the  activity  of  the  proteolytic  type  of  organisms. 
In  the  second  form  of  toxemia  the  indications  are  to  check  the  excess- 
ive loss  of  salts  in  the  stools,  and  to  neutralize  the  relative  acidity 
of  the  blood. 

In  either  case  the  severity  of  the  disease  is  much  increased  by  the 
loss  of  water  from  the  tissues.     In  all  severe  cases,  with  toxic  symp- 
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toms  or  collapse,  one  of  the  chief  therapeutic  indications  is  to  supply 
the  tissues  with  as  much  fluid  as  possible.  The  giving  of  fluid  by 
mouth  is  often  much  interfered  with  by  vomiting  or  by  a  continuance 
of  the  diarrhea,  and  fluid  must  therefore  be  supplied  in  other  ways. 
It  may  be  given  by  rectum,  continuously  by  the  drop  method.  (See 
Division  II,  section  on  General  Therapeutics.)  The  fluid  is  often  not 
weU  retained  and  absorbed  when  given  by  this  method.  Fluid  may 
be  given  subcutaneously  when  not  retained  by  rectum.  At  times 
however,  in  very  sick  infants,  its  absorption  is  very  slow.  In  the 
most  severe  cases  it  is  best  given  intravenously.  Not  more  than  four 
ounces  of  fluid  should  be  given  intravenously  at  any  one  adminis- 
tration .to  a  baby  under  one  year. 

In  cases  in  which  the  toxic  symptoms  are  not  relieved  soon  after 
feeding  with  lactic  acid  milk  is  begun,  or  in  which  the  symptomzcom- 
plex  is  strongly  suggestive  of  a  relative  acidosis,  an  alkali  is  indicated. 
The  symptoms  suggesting  an  acidosis  are  severe  watery  diarrhea  of 
the  acid-carbohydrate  type,  concentrated  urine  full  of  ammonia,  and 
any  dyspnoea.  Sodium  bicarbonate  may  be  given  by  mouth  in  doses 
of  40  to  60  grains  (3  or  4  grams),  half  an  hour  before  each  feeding. 
When  the  sodium  bicarbonate  produces  digestive  disturbance,  is  not 
retained,  or  when,  on  account  of  the  severity  of  the  case,  sure  and 
quick  action  is  desired,  sodium  bicarbonate  should  be  given  intra- 
venously, in  doses  of  5  or  6  grams  (60  to  90  grains),  diluted  with 
4  ounces  of  water.  The  injections  should  be  repeated,  as  indicated 
by  the  reaction  to  the  treatment,  and  by  the  symptoms.  I  have 
entirely  discarded  the  subcutaneous  method  of  giving  bicarbonate 
of  soda.  It  is  likely  to  produce  necrosis  of  the  tissues,  and  in  infants, 
the  use  of  the  longitudinal  sinus  has  made  the  technique  of  intra- 
venous injections  so  extremely  easy,  that  I  have  adopted  the  intra- 
venous route  whenever  I  wish  to  give  fluid  or  medication  quickly. 
For  a  description  of  the  technique,  the  reader  is  referred  to  Division 
II,  p.  166. 

When  the  diarrhea  does  not  quickly  respond  to  dietetic  treatment, 
opium  is  the  only  drug  which  will  check  the  excessive  loss  of  water 
and  salts.  It  has  always  been  taught  that  opium  is  very  dangerous 
in  fermental  diarrhea.  If  the  symptoms  are  due  to  the  products  of 
excessive  fermentation  opium  is  dangerous,  as  the  checking  of  peris- 
talsis leads  to  the  increased  retention  and  absorption  of  toxic  pro- 
ducts. In  a  case  of  alimentary  intoxication,  however,  when  the 
bowels  are  empty,  and  when  either  no  food  is  being  given,  or  a  food 
designed  to  antagonize  excessive  fermentation,  the  diarrhea  may  have 
become  habitual,  and  the  loss  of  water  and  salts  may  be  a  more 
serious  menace  than  is  toxic  absorption.  Therefore,  in  a  resistant 
case,  with  continued  severe  diarrhea,  large  watery  stools,  retracted 
abdomen,  and  toxic  symptoms  suggesting  a  relative  acidosis,  opium 


108  Diseases  of  the  Gastro-Enteric  Tract 

may  be  cautiously  tried.  It  is  best  given  in  the  form  of  paregoric, 
in  small  doses  proportioned  to  the  age  of  the  child,  a  few  drops  being 
given  after  each  loose  stool. 

Treatment  of  Special  Symptoms. — The  special  symptoms  re- 
quiring treatment  are  collapse,  toxic  nervous  irritation,  and  excessive 
vomiting. 

When  severe  prostration  and  collapse  occur,  the  best  stimulant 
is  fluid.  In  infants  it  is  best  given  intravenously,  into  the  longi- 
tudinal sinus.  Normal  salt  solution  may  be  used,  or,  if  the  baby 
has  shown  symptoms  suggesting  acidosis,  sodiimi  bicarbonate  should 
be  given  in  sterile  water,  as  described  for  the  treatment  of  alimen- 
tary, intoxication.  I  believe  the  collapse  in  many  cases  is.  due  to 
failure  to  absorb  enough  energy-producing  food.  Infants  in  collapse 
need -fuel  as  well  as  water  and  alkali.  I  have  recently  tried  giving 
dextrose  intravenously  in  cases  of  this  kind.  A  quantity  equal  to 
one-sixtieth  of  the  body  weight  of  the  child  of  a  five  per  cent 
dextrose  solution  may  thus  be  given.  In  some  cases  some  of  the 
dextrose  is  excreted  in  the  urine,  but  in  my  experience  part  of  it 
is  always  actually  used  for  energy  production,  and  in  some  cases 
it  has  all  been  used,  none  having  been  excreted  in  the  urine. 
The  use  of  dextrose  may  be  combined  with  sodium  bicarbonate. 
Other  stimulants  which  may  be  used  in  collapse  are  adrenalin,  in 
doses  of  1  to  5  minims  intravenously,  strychnine  subcutaneously  in 
doses  of  i/iooo  to  1/200  of  a  grain,  caffeine  sodium-benzoate  or 
salicylate  in  doses  of  1/8  to  1/2  a  grain  subcutaneously,  and  camphor 
in  oil  in  doses  of  i  to  2  grains  intravenously.  Alcohol  is  contra- 
indicated  in  collapse. 

For  the  toxic  nervous  symptoms,  such  as  restlessness  or  signs  of 
meningeal  irritation,  sodium  bromide  is  the  best  drug.  It  is  best 
given  by  mouth  in  doses  of  5  grains,  repeating  in  two  hours  as  often 
as  is  necessary  to  control  the  symptoms.  If  the  fontanelje  is  bulg- 
ing, lumbar  puncture  will  often  give  relief.  Ice  bags  to  the  head 
should  not  be  used  unless  there  is  high  fever,  and  then  cautiously. 

For  excessive  vomiting  the  stomach  should  be  washed  out  with 
a  solution  of  sodium  bicarbonate,  one  teaspoonful  to  a  pint  of  water. 
This  may  be  repeated  daily.  Little  else  can  be  done  for  this  symp- 
tom, as  nutrient  enemata  will  not  be  retained. 


VII.    INFECTIONS 

INFECTIOUS  DIARRHEA 

The  distinction  between  indigestion  with  fermentation  and  infec- 
tious diarrhea  has  been  discussed  under  the  former  disease.  Etio- 
logically  it  is  not  a  very  definite  one,  because  both  diseases  are 
caused  by  bacteria.  In  infectious  diarrhea  the  bacteria,  instead  of 
developing  only  in  the  intestinal  contents,  enter  the  intestinal  yrall, 
and  produce  definite  lesions  of  the  tissues.  It  is  probable  also  that 
in  infectious  diarrhea,  as  in  many  other  infections,  bacteria  may 
actually  penetrate  the  blood  vessels  and  enter  the  general  circulation. 
The  chief  distinction,  however,  is  one  of  pathological  anatomy.  It 
has  been  urged  against  the  distinction,  that  in  numerous  cases  in 
which  the  bacillus  dysenteriae  was  actually  demonstrated  as  the 
cause,  there  was  littie  anatomical  change  other  than  slight  h3^r- 
plasia  of  the  Ijonphatic  tissue  of  the  intestine.  This  condition  fre- 
quentiy  occurred  in  the  report  of  Flexner  and  Holt  on  the  dysentery 
bacillus.  It  is,  however,  only  found  associated  with  dysentery  in- 
fection in  cases  which  succumb  very  rapidly,  before  there  is  time  for 
the  formation  of  pronounced  lesions.  On  the  other  hand,  in  the 
cases  of  the  type  described  as  acute  indigestion  with  fermentation, 
the  disease  can  run  a  long  course  without  the  production  of  demon- 
strable intestinal  lesions. 

Infectious  diarrhea  has  been  frequently  described  under  a  different 
terminology,  being  called  ileo-colitis.  The  basis  for  this  terminology 
is  the  lesions  produced  in  the  intestinal  mucosa.  The  lesions,  how- 
ever, are  not  peculiar  to  infection  with  the  various  forms  of  bacteria 
which  cause  the  clinical  picture  of  infectious  diarrhea,  but  are  seen 
in  other  diseases  of  known  etiology.  An  ileo-colitis  occurs  in  typhoid 
fever,  in  tuberculous  disease  of  the  intestine,  and  sometimes  even 
as  the  result  of  prolonged  irritation  from  some  form  of  indigestion, 
or  from  the  taking  of  some  particularly  irritating  article  of  food. 
The  term  ileo-colitis  therefore  can  only  be  properly  used  to  describe 
a  certain  form  of  pathological  anatomy  in  the  intestine  which  may 
be  produced  by  various  causes.  For  the  association  of  the  lesions 
of  ileo-colitis  with  a  more  or  less  definite  form  of  infection,  and  a 
very  definite  symptom-complex,  infectious  diarrhea  is  the  best  avail- 
able term. 

ETIOLOGY.  The  Bacteria. — The  microorganisms  which  have 
been  associated  with  infectious  diarrhea  are  the  following: — i,  the 
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various  strains  of  dysentery  bacillus;  2,  the  gas  bacillus  and  similar 
organisms;  3,  the  streptococcus,  in  various  strains;  4,  the  bacillus 
pyocyaneus;  5,  a  few  other  organisms  in  rare  cases. 

There  is  no  doubt  that  the  bacillus  of  dysentery  is  the  most  fre- 
quent cause  of  infectious  diarrhea.  Its  etiological  connection  with 
the  disease  has  been  proven  beyond  any  question.  The  various 
types  or  strains  of  the  dysentery  bacillus  need  not  be  described  here. 
The  original  Shiga  type,  first  described  by  Shiga  as  causing  the 
ordinary  acute  dysentery  of  Japan,  has  been  found  in  this  country 
in  acute  cases  of  summer  diarrhea.  The  Flexner  type  is  the  com- 
monest in  temperate  climates.  In  a  report  from  the  Philippines, 
Ohno  has  shown  that  there  are  at  least  fifteen  varieties  of  bacillus 
dysenteriae,  all  closely  related  to  one  another  both  in  morphology 
and  pathogenicity.  The  bacillus  of  dysentery  cannot  usually  be 
demonstrated  in  the  stools  of  normal  infants.  The  few  cases  in 
which  it  has  been  found  in  normal  stods  can  be  explained  on  the 
ground  of  a  recent  previous  attack  of  diarrhea.  The  bacillus  of 
dysentery,  in  one  of  its  strains,  has  been  foimd  in  as  large  a  propor- 
tion as  90%  of  all  cases  of  infectious  diarrhea,  in  some  investigations. 
The  figures  in  different  reports  depend  greatly  on  the  skill  of  the 
investigators.  The  proportion  of  cases  of  infectious  diarrhea  due  to 
this  organism  probably  varies  in  different  localities,  and  probably 
also  varies  in  different  summers  in  the  same  locality. 

The  etiologic  r61e  of  the  gas  bacillus  is  based  on  the  fact  that 
in  certain  epidemics,  or  at  least  in  certain  localities  in  certain  sum- 
mers, large  numbers  of  gas  bacilli  have  been  found  in  the  stools  of 
infants  showing  the  clinical  picture  of  infectious  diarrhea,  while  the 
dysentery  bacillus  was  not  found.  The  etiologic  importance  of  the 
gas  bacillus  is  not,  however,  established  with  absolute  certainty. 
It  may  frequently  be  found-  in  the  stools  of  infants  who  do  not  show 
the  symptom-complex  characteristic  of  infectious  diarrhea.  From 
this  it  has  been  argued  that  the  gas  bacillus  is  not  a  cause  of  the 
disease,  but  that  its  presence  in  infectious  diarrhea  is  merely  acci- 
dental. The  same  argument,  however,  would  apply  to  the  pneumo- 
coccus  in  pneumonia,  as  it  is  frequently  foimd  in  the  sputimi  of 
normal  individuals.  In  the  two  summers  when  the  gas  bacillus  was 
so  frequently  found  associated  with  the  infectious  diarrhea  prevalent 
in  Boston,  it  was  diflScult  to  doubt  that  it  was  the  cause  of  the  disease. 
It  was  found  in  great  numbers  in  the  stools,  and  when  its  numbers 
diminished,  or  when  it  disappeared,  there  was  a  coincident  relief  of 
symptoms.  There  is  no  doubt  that  the  gas  bacillus,  and  similar 
organisms  may  frequently  be  present  in  the  stools  of  babies  who 
have  not  infectious  diarrhea.  It  is  also  strongly  probable  that  at 
times  these  organisms  may  develop,  invade  the  tissues,  and  produce 
lesions.    The  prevalence  of  gas  bacillus  infection,  and  indeed  of  any 
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particular  t3rpe  of  intestinal  infection,  probably  varies  in  different 
localities,  and  in  different  summers  in  the  same  locality. 

The  streptococcus  has  been  found  definitely  associated  with  cer- 
tain epidemics  of  infectious  diarrhea.  It  has  in  certain  cases  been 
demonstrated  in  the  tissues.  The  bacillus  pyocyaneus,  and  a  few 
other  organisms,  have  been  foimd  associated  with  the  lesions  of 
the  disease  in  rare  individual  instances. 

Caxtses  of  Infection. — The  manner  in  which  infection  occurs  in 
infectious  diarrhea  is  not  definitely  known.  Presumably  the  bac- 
teria are  taken  in  by  the  mouth,  and  consequently,  we  look  to  con- 
taminated food  as  the  vehicle  of  infection,  particularly  milk.  It  is 
known  that  milk  can  be  the  vehicle  of  infection,  but  it  is  not  proven 
in  just  what  proportion  of  cases  it  actually  plays  this  part.  The 
bacilli  may  also  be  carried  to  the  mouth  in  water,  on  the  hands,  or 
on  objects  put  in  the  child's  mouth.  There  is,  however,  some  evi- 
dence that  the  mere  entrance  of  the  pathogenic  microorganisms  mto 
the  intestine,  or  their  presence  there,  does  not  necessarily  sufl&ce  to 
cause  actual  infection.  By  infection  is  here  meant  invasion  of  and 
multiplication  in  the  tissues.  The  various  bacteria  may  lead  a 
purely  saprophytic  existence,  without  invasion.  There  is  a  marked 
difference  of  opinion  among  authorities  as  to  the  circumstances  which 
cause  actual  infection  to  take  place.  One  view  is  that  a  slight  lesion 
of  the  intestine,  such  as  might  be  caused  by  a  previous  digestive 
disorder,  is  essential.  The  other  view  also  regards  a  previous  diges- 
tive disorder  as  important,  but  holds  that  it  acts  by  altering  the 
chemical  composition  of  the  food  contents  in  the  intestine,  in  such 
a  way  as  to  produce  a  culture  medium  favorable  for  the  develop- 
ment of  the  organisms.  Whatever  the  final  mechanism  of  infection 
it  is  probable  that  the  introduction  of  organisms  from  without  is 
the  most  important  factor.  It  is  probable  also  that  the  precipitating 
cause  for  the  actual  infection  of  the  tissues  is  some  condition  in  the 
intestinal  contents,  such  as  indigestion,  which  provides  increased 
opportunity  for  bacterial  development,  or  some  lowering  of  the 
resistance  of  the  tissues  against  infection.  Given  such  favorable 
conditions,  the  introduction  of  bacteria  from  without  might  easily 
lead  to  infection,  or  infection  might  take  place  from  organisms  pre- 
viously introduced. 

Infectious  diarrhea  is  most  common  during  the  hot  months  of  the 
year.  This  may  be  explained  in  three  ways: — first,  that  hot  weather 
favors  the  devdopment  of  micro6rganisms  outside  the  body,  in  milk 
and  other  food;  second,  that  it  is  in  hot  weather  that  indigestion,  with 
resulting  disturbance  of  the  character  of  the  intestinal  contents  most 
frequently  occiu^;  third,  that  hot  weather  can  produce  a  marked 
lowering  of  resistance  against  infection.  The  relative  importance 
of  these  possible  factors  is  not  known. 
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Infectious  diarrhea  is  most  common  in  artificially-fed  infants  and 
in  yoimg  children.  The  period  when  it  occurs  most  frequently  is 
that  between  six  months  and  two  years.  It  is  not,  however,  by  any 
means  a  disease  confined  to  infants  and  young  children.  It  is  fre- 
quently seen  in  older  children,  and  may  even  occur  in  adults. 

PATHOLOGICAL  ANATOMY.— The  lesions  found  are  very 
varied.  The  variations  in  the  severity  of  the  tissue  changes  depend 
upon  two  factors,  first,  the  severity  of  the  infection,  and  second,  the 
duration  of  the  infection  before  death  occurs.  The  slightiy  marked 
pathological  tissue  changes  are  foimd  in  feeble  infants  who  succumb 
to  a  comparatively  mild  infection,  or  in  patients  who  succumb  almost 
immediately  to  a  severe  infection.  The  more  marked  lesions  are 
found  in  patients  who  resist  a  severe  infection  for  a  considerable  time. 

In  the  milder  cases  there  may  be  only  catarrhal  inflammation  of 
the  mucosa.  In  the  cases  which  die  rapidly  from  a  severe  infec- 
tion, there  may  be  only  slight  hyperplasia  of  the  lymphatic  tissue. 
In  other  cases,  in  which  the  duration  of  life  has  been  longer,  there 
is  very  extensive  hyperplasia  of  the  solitary  follicles  and  Peyer's 
patches.  In  this  type  there  may  be  only  a  few  small  ulcers  on  the 
hyperplastic  lymphoid  tissue,  or  there  may  be  extensive  ulceration. 
In  more  severe  cases  not  irmnediately  fatal,  there  may  be  a  super- 
ficial necrosis  of  the  whole  mucosa.  Finally,  there  may  be  an  ex- 
tensive pseudomembrane,  consisting  of  necrotic  tissue,  leukocytes, 
and  bacteria,  but  with  little  or  no  fibrin. 

The  lesions  are  usually  limited  to  the  colon  and  the  lower  portion 
of  the  ilium.     They  are  ordinarily  most  marked  in  the  colon. 

There  is  usually  some  hyperplasia,  and  slight  congestion  of  the 
mesenteric  lymph  nodes.  There  are  often  degenerative  lesions  in  the 
liver  and  kidneys.  Secondary  infections,  such  as  otitis  media,  bron- 
chitis, bronchopneumonia,  and  pyelitis,  due  to  diminished  resistance, 
are  seen  at  times. 

SYMPTOMS. — The  principal  symptoms  are  diarrhea ^  fever ^  ioxe- 
mia,  and  rapid  loss  of  weight. 

Typical  Cases. — The  onset  is  usually  acute.  In  some  cases 
symptoms  of  some  form  of  indigestion  precede  the  symptoms  of 
infection.  Occasionally  the  symptoms  of  infection  develop  after  a 
preceding  diarrhea  characteristic  of  indigestion  or  fermentation. 
Usually,  however,  there  are  no  premonitory  symptoms. 

Diarrhea  is  ordinarily  the  first  symptom.  The  first  evacuations 
consist  of  fecal  matter,  but  in  typical  cases,  mucus  and  blood  soon 
appear.  Soon  after  this,  sometimes  in  a  few  hours,  sometimes  not 
for  one  or  two  days,  the  stools  become  mainly  composed  of  mucus 
and  blood,  with  little  or  no  fecal  matter.  The  mucus  may  be  white, 
but  is  often  stained  green  or  brown.    The  amount  of  blood  is  very 
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variable;  sometimes  only  specks  of  blood  are  seen,  while  in  other 
cases  the  mucus  is  profusely  streaked  with  blood,  and  in  still  other 
cases  there  is  considerable  blood-stained  mucus.  The  blood  never 
is  homogeneously  mixed  with  the  mucus,  as  in  intussusception,  but 
there  is  always  some  mucus  which  is  not  blood-stained.  While  blood 
is  present  in  the  great  majority  of  cases,  there  are  occasionally  cases 
which  have  been  found  to  be  caused  by  the  dysentery  bacillus,  in 
which  no  blood  appeared  in  the  stools.  Pus  cells  can  usually  be 
found  microscopically;  macroscopically  pus  may  never  be  seen,  or 
may  appear  after  a  few  days.  Membrane  is  only  present  in  the  sever- 
est cases.  The  stools  usually  have  very  little  odor,  unless  there  is 
membrane  or  much  pus  present,  when  they  may  have  a  putrefactive 
odor.  The  reaction  of  the  stools  is  not  constant,  but  in  the  majority 
of  cases  it  is  alkaline.  The  number  of  stools  passed  in  twenty-four 
hours  is  very  variable,  and  bears  no  definite  relation  to  the  toxic 
severity  of  the  case.  The  number  may  vary  from  twelve  to  forty 
or  more  in  twenty-four  hours.  When  the  evacuations  are  frequent, 
the  stools  are  usually  very  small,  often  consisting  of  no  more  than  a 
small  stain  of  mucus  and  blood. 

Fever  is  a  constant  symptom  of  infectious  diarrhea.  The  tem- 
perature usyally  nms  between  ioo°  F.  and  102°  F.,  but  may  be 
several  degrees  higher.  The  temperature  curve  does  not  usually 
show  marked  exacerbations  and  remissions.  It  is  a  fairly  accurate 
measure  of  the  progress  of  the  infection,  tending  to  rise  when  the 
patient  gets  worse,  and  to  come  down  when  the  patient  is  improving. 
The  fever  persists  throughout  the  active  stage  of  the  disease. 

Toxic  symptoms  are  present  in  the  severer  cases,  absent  in  the 
milder  ones.  Various  factors  may  produce  the  toxemia.  It  may  be 
due  to  the  absorption  of  bacterial  endotoxines,  and  that  this  cause 
certainly  plays  a  part  is  strongly  suggested  by  the  fact  that  in  dysen- 
tery infection,  agglutinins  and  bacteriolysins  are  formed  in  the  blood. 
The  toxemia  may  be  caused  by  the  loss  of  water  and  salts,  as  in 
fermental  diarrhea,  but  the  case  symptoms  do  not  usually  suggest  a 
relative  acidosis.  It  is  probable  that  in  dysentery  infection,  at  least, 
the  toxemia  is  mainly  of  bacterial  origin. 

The  commonest  manifestation  of  toxemia  is  a  clouded  mentality, 
the  patients  being  dull,  and  reacting  very  little  to  their  surround- 
ings. In  severe  cases  their  stupor  is  deeper;  they  may  be  com- 
pletely comatose  and  relaxed.  At  any  time  in  these  severe  cases 
marked  prostration  or  sudden  collapse  is  liable  to  occur. 

There  may  be  toxic  symptoms  referable  to  irritation  of  the  central 
nervous  system.  Restlessness,  twitching  of  the  extremities,  and 
sometimes  even  convulsions  may  occur.  The  signs  of  meningeal 
irritation  may  be  so  marked  as  to  suggest  a  meningitis.  Any  of  the 
so-called  meningeal  symptoms,  such  as  rigidity  of  the  neck,  retrac- 
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tion  of  the  head,  inequality  of  the  pupils,  exaggeration  of  the  knee- 
jerks,  Kemig's  sign,  and  so  forth,  may  be  present. 

Abdominal  pain  is  a  common  symptom,  and  appears  early  in  the 
course  of  the  disease.  It  appears  to  be  most  severe  when  the  patient 
is  having  an  evacuation  of  the  bowels.  Tenderness  of  the  abdomen 
is  almost  never  seen;  occasionally  there  is  slight  tenderness  along  the 
course  of  the  colon,  but  involuntary  muscular  spasm  is  almost  never 
present.  The  abdomen  is  markedly  retracted  in  the  majority  of 
cases.  Occasionally,  however,  there  may  be  abdominal  distention. 
The  liver  and  spleen  are  occasionally  enlarged,  but  this  condition  is 
not  common  enough  to  be  in  any  way  characteristic. 

Tenesmus  is  frequently  present,  and  may  be  a  particularly  annoy- 
ing symptom.  Prolapse  of  the  rectum  from  the  constant  straining 
is  not  imcommon. 

Vomiting  is  not  a  prominent  symptom  in  typi^l  cases.  It  is 
often  absent,  alid  when  it  does  occur,  it  is  not  usually  severe  enough 
to  be  troublesome.  The  appetite  is  usually  very  much  impaired, 
and  it  is  often  difficult  to  get  patients  with  infectious  diarrhea  to 
take  sufficient  nourishment.    Loss  of  weight  is  very  marked. 

The  urine  is  diminished  in  quantity  and  concentrated.  Casts,  and 
a  small  amount  of  albumen  are  often  present,  pointing  toward  degen- 
eration of  the  renal  epithelium.  Sugar  is  usually  not  foimd  in  the 
urine,  unless  a  large  amount  is  being  given  in  the  food,  and  even 
then  not  constantly. 

The  blood  usually  shows  a  leukocytosis.  The  white  coimt  is  ordi- 
narily about  20,000,  but  may  be  higher.  In  some  cases,  particularly 
very  severe  ones  with  marked  toxemia,  the  white  blood  coimt  may  be 
normal,  or  even  diminished. 

Atypical  Cases. — The  most  common  atypical  symptom-complex 
seen  in  infectious  diarrhea  is  the  very  mild  one.  In  this  type,  the 
diarrhea  is  not  severe,  and  the  appearance  of  the  stools  is  not  char- 
acteristic. The  daily  number  of  evacuations  may  be  very  little  in- 
creased, there  being  sometijnes  no  more  than  four  to  six  bowel  move- 
ments in  twenty-four  hours.  Blood  may  be  wholly  absent,  mucus 
may  not  be  excessive  in  amoimt,  and  fecal  matter  may  be  present 
throughout,  and  may  present  appearances  suggesting  various  forms 
of  indigestion.  Abdominal  pain  and  tenesmus  are  absent  in  this 
mild  type.  Fever,  however,  is  usually  present  and  continued,  even 
though  moderate.  Some  mucus  visible  macroscopically,  is  usually 
constantly  present  in  the  stools. 

Another  atypical  symptom-complex  is  seen  in  very  severe  cases, 
which  end  fatally  before  characteristic  symptoms  have  had  time  to 
develop.  These  cases  resemble  severe  cases  of  acute  indigestion  with 
fermentation.  With  or  without  premonitory  symptoms  of  indiges- 
tion, severe  diarrhea  develops,  accompanied  by  high  fever,  and  marked 
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toxic  symptoms.  The  stools  are  watery,  and  do  not  contain  blood, 
or  excessive  mucus.  Severe  prostration,  followed  by  collapse  and 
death  end  the  disease,  usually  within  twenty-four  hours.  Cases  of  . 
this  type,  even  on  post-mortem  examination,  resemble  fermental 
diarrhea  in  that  they  show  very  little  pathological  change  in  the 
intestinal  mucosa.  They  are  recognized  as  a  type  of  infectious 
diarrhea  only  because  the  dysentery  bacillus  has  been  found  in  great 
numbers  in  the  intestinal  discharges. 

Other  cases  are  atypical  only  in  the  exaggerated  severity  of  some 
particular  symptom.  Hyperpyrexia  is  seen  occasionally.  In  rare 
cases,  vomiting  is  excessive.  In  other  cases,  meningeal  symptoms 
are  unusually  pronoimced. 

DIAGNOSIS. — In  typical  cases  of  infectious  diarrhea  the  symp- 
tom-complex is  so  characteristic,  that  little  difficulty  attends  the 
diagnosis.  The  only  other  condition  characterized  by  stools  con- 
taining blood  and  excessive  mucus,  is  intussusception.  Atypical  cases, 
however,  may  be  mistaken  for  simple  indigestion  from  overfeeding, 
for  indigestion  with  fermentation,  and  for  meningitis. 

Intussusception  begins  usually  with  abdominal  pain  and  symptoms 
of  more  or  less  shock,  whereas  infectious  diarrhea  begins  with  frequent 
loose  movements,  abdominal  pain  not  being  so  prominent,  and  shock 
being  absent.  In  both  conditions  the  first  stools  contain  fecal  matter; 
in  infectious  diarrhea,  while  some  stools  may  consist  entirely  of  mucus 
and  blood,  other  stools  contain  some  fecal  matter.  In  infectious  diar- 
rhea the  mucus  and  blood  appear  somewhat  earlier  in  the  stools,  and 
diarrhea  is  usually  a  more  prominent  symptom.  In  intussusception 
the  blood  and  mucus  are  homogeneously  mixed,  all  the  mucus  being 
blood-stained,  often  resembling  currant  jelly;  in  infectious  diarrhea 
there  is  always  some  unstained  mucus,  and  the  stools  do  not  have 
the  currant  jelly  appearance.  Fever  may  be  present  or  absent  in 
intussusception,  while  in  infectious  diarrhea  it  is  always  present,  and 
is  usually  higher  than  in  intussusception.  The  abdomen  in  infec- 
tious diarrhea  is  usually  retracted,  and  on  palpation,  involuntary 
muscular  spasm  is  never  present.  In  intussusception,  the  abdomen 
is  usually  somewhat  distended,  and  involuntary  muscular  spasm  is 
often  present.  In  infectious  diarrhea  no  tumor  can  be  recognized 
either  by  abdominal  palpation  or  by  rectal  examination;  in  intussus- 
ception a  tumor  can  often  be  found,  although  the  absence  of  a  tumor 
does  not  positively  rule  it  out.  The  important  thing  to  remember 
is,  that  in  order  not  to  overlook  intussusception,  a  diagnosis  of  infectious 
diarrhea  should  never  be  made  without  an  actual  inspection  of  the  stools y 
and  a  careful  examination  for  tumor. 

Simple  indigestion  from  relative  excess  of  food  manifests  itself  very 
often  in  summer  by  an  acute  diarrhea.    It  is  sometimes  difficult  to 
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distinguish  very  mild  infectious  diarrhea,  in  which  the  daily  number 
of  stools  is  not  very  large,  and  in  which  blood  is  absent  and  mucifs 
small  in  amount,  from  acute  diarrhea  due  to  simple  indigestion.  The 
chief  diflferential  feature  is  the  fever,  which  is  always  constantly 
present,  even  though  moderate,  in  infectious  diarrhea,  and  is  never 
constantly  present  in  indigestion.  Nevertheless,  in  many  of  these 
mild  cases  of  infectious  diarrhea  the  diagnosis  is  not  made  for  a 
considerable  time,  the  physician  making  repeated  careful  physical 
examinations  in  the  effort  to  account  for  the  fever  by  finding  some 
disease  process  outside  the  intestinal  canal.  In  such  cases  the  diag- 
nosis can  sometimes  only  be  made  by  means  of  a  bacteriological 
examination  of  the  stools.  In  other  cases  the  correct  diagnosis  is 
finally  suspected  when  the  patient  responds  to  the  treatment  for 
infectious  diarrhea. 

There  is  a  form  of  intestinal  disturbance  which  can  only  be  classi- 
fied imder  simple  indigestion,  which  is  occasionally  seen  when  some 
very  imusually  indigestible  and  irritating  substance  is  eaten.  I  have 
seen  it  produced  in  babies  by  the  giving  of  such  things  as  green  corn, 
pickles,  and  cucxmibers.  In  this  condition  diarrhea  may  occur  with 
mucus  and  blood  in  the  stools.  It  is  distinguished  from  infectious 
diarrhea  by  the  absence  of  fever,  the  history  of  some  gross  dietary 
indiscretion,  and  the  rapid  response  to  treatment. 

Indigestion  with  fermentation  is  very  diflSicult  to  exclude  in  certain 
cases  of  infectious  diarrhea.  The  difficulty  of  diagnosis  occurs  both 
in  the  very  severe  type  of  infectious  diarrhea  in  which  death  occurs 
before  characteristic  stools  have  developed,  and  also  in  the  mild 
type  in  which  blood  does  not  appear  in  the  stools.  Diarrhea,  fever, 
wasting,  and  toxic  symptoms  are  seen  in  both  conditions,  and  a 
positive  diagnosis  is  often  impossible.  When  the  amoimt  of  mucus 
in  the  stools  is  large,  the  evidence  points  toward  infectious  diarrhea. 
The  most  important  point  in  differential  diagnosis  is  the  character 
of  the  temperature  curve.  In  fermental  diarrhea,  the  temperature 
is  usually  higher  at  the  onset,  and  falls  in  one  or  two  days;  it  often 
reaches  the  normal  before  the  symptoms  are  relieved.  In  infectious 
diarrhea,  the  temperature  may  not  be  so  high  at  the  onset,  but  is 
more  steadily  maintained,  and  some  fever  persists  throughout  the 
active  stage  of  the  disease.  In  many  cases,  however,  a  positive  diag- 
nosis can  only  be  made  by  a  bacteriological  examination  of  the  stools. 

There  are  cases  in  which  stools  resembling  infectious  diarrhea,  and 
containing  mucus  and  blood,  are  seen  after  prolonged  simple  indi- 
gestion, or  prolonged  indigestion  with  fermentation.  These  cases  are 
often  misleading.    They  are  recognized  by  the  absence  of  fever. 

M^eningitis  is  suspected  when  the  signs  of  meningeal  irritation  are 
pronoimced.  When  severe  diarrhea  with  characteristic  discharges 
are  present,  the  meningeal  symptoms  are  easily  explained  by  the 


Infectious  Diarrhea  125 

intestinal  infection.  When  the  intestinal  symptoms  are  not  marked, 
or  when  characteristic  stools  have  not  developed,  the  diagnosis  may 
be  doubtful.    In  such  cases  a  lumbar  puncture  will  settle  the  diagnosis. 

Bacteriological  Examination  of  the  Stools. — ^A  practical, 
speedy,  and  fairly  accurate  method  for  determining  the  presence  of 
the  gas  bacillus  is  the  "stormy  fermentation"  test.  Litmus  milk  or 
sterile  fat-free  milk  is  inoculated  with  a  loopful  of  feces,  heated  to 
80®  C.  in  a  water  bath  for  twenty  minutes,  and  then  incubated  twenty- 
four  hours.  If  no  spores  are  present,  there  will  be  no  growth  in  the 
tube,  and  the  milk  will  be  imchanged.  If  the  spores  of  a  gas  form- 
ing bacillus  such  as  the  bacillus  Welchii  are  present  the  milk  will 
show  a  tough  clot,  permeated  with  gas  holes  and  often  "driven" 
against  the  side  of  the  tube  or  to  the  surface  of  the  media;  there 
will  be  marked  acid  formation,  the  fluid  residue  will  be  compara- 
tively dear,  much  of  the  casein  will  be  dissolved  and  the  culture 
will  have  a  distinct  odor  of  butyric  add. 

The  isolation  and  identification  of  the  dysentery  haciUus  is  not 
always  an  easy  matter.  Only  material  from  very  recently  passed 
stools  should  be  used.  A  suspension  of  the  feces  in  bouillon  is  first 
made,  the  amount  used  being  a  variable  quantity.  If  there  be 
macroscopic  pus  present  in  the  stool,  one  loopful  to  a  small  tube 
of  bouillon  may  be  used;  two  or  more  loopfuls  of  mucus  may  be 
used  when  no  pus  is  foimd.  One  should  attempt  in  all  cases  to  secure 
pus  or  mucus  for  the  suspension.  This  emulsion  should  be  streaked 
by  means  of  a  glass  rod  over  Endo-plates  (prepared  from  a  2%  agar), 
and  the  plates  incubated  from  sixteen  to  twenty-four  hours.  Suspi- 
dous  colonies  will  appear  as  small,  circular,  translucent,  bluish-gray 
drops,  not  causing  discolorization  of  the  media.  Bouillon  tubes  are 
inoculated  from  such  colonies  and  incubated  six  hours.  Then  stab* 
cultures  are  made  in  three  tubes  of  Hiss'  semi-solid  media,  one  con- 
taining lactose,  one  glucose,  and  one  mannit,  litmus  being  added  as 
an  indicator.  They  are  incubated  twelve  hours  and  then  examined 
for  motility,  and  for  gas  and  add  production.  The  organisms  should 
be  small,  gram-negative  bacilli,  non-motile,  forming  add  from  dex- 
trose, and  not  acting  upon  lactose,  nor  forming  gas.  The  formation 
of  acid  from  mannit  will  further  differentiate  the  organism  of  the 
so-called  mannit-fermenting  group  of  dysentery  bacillus  (Flexner 
type).  Agglutination  tests  may  then  be  done  with  those  bouillon 
tube  cultures,  in  which  the  organisms  have  resembled  the  dysentery 
bacillus.  The  senun  is  obtained  from  the  Rockefeller  Institute  for 
Medical  Research  and  is  prepared  only  for  the  mannit-fermenting 
strains.  It  should  be  diluted  to  1/500  and  the  test  made  by  mixing 
in  small  tubes  i  c.c.  of  the  serum  and  i  c.c.  of  the  culture,  the  fluid 
diluted  i/iooo;  a  control  with  normal  saline  is  made  in  each  case. 
The  agglutination  tubes  are  incubated  two  hours,  and  then  set  in 
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a  cold  glass  jar  for  twelve  to  twenty-four  hours.  Sometimes  the 
phenomenon  can  be  determined  at  the  end  of  the  incubation;  by 
observing  through  a  hand  lens  the  formation  of  small  flocculent 
masses.  Usually  it  is  necessary  to  wait  until  the  masses  have  set- 
tled, after  the  tubes  have  remained  some  hours  in  the  ice-chest. 
Here,  if  the  test  be  positive,  the  masses  are  seen  clinging  to  the  sides 
of  the  tubes,  or  forming  a  sediment  at  the  bottom,  the  rest  of  the 
tube  being  clear  as  compared  with  the  control,  which  is  cloudy. 

PROGNOSIS. — Infectious  diarrhea  is  the  most  serious  of  all  the 
acute  diarrheal  diseases  of  early  life.  The  mortality  varies  greatly 
in  different  localities,  and  in  different  summers.  In  a  series  of  cases 
studied  at  the  Infant's  Hospital  in  Boston,  including  orily  82  cases, 
the  mortality  was  14.5  %.  In  the  report  of  Flexner  and  Holt,  in- 
cluding only  cases  in  which  the  bacillus  of  dysentery  was  found,  the 
mortality  in  207  cases  was  35%. 

From  the  beginning  of  a  case  of  infectious  diarrhea,  the  prognosis 
should  always  be  guarded.  Older  children  have  a  better  chance  than 
infants,  but  the  end  can  never  be  definitely  predicted.  Death  may 
follow  early  in  the  course  of  the  disease,  but  occurs  most  conunonly 
in  the  second  week,  and  may  be  delayed  for  a  longer  period.  In  the 
cases  which  recover,  improvement  is  usually  seen  by  the  end  of  the 
first  week,  or  by  the  beginning  of  the  second.  In  some  cases,  however, 
no  improvement  may  be  seen  for  several  weeks.  The  disease  tends 
to  run  a  rather  long  course,  improvement  is  slow,  relapses  are  com- 
mon, and  the  management  of  the  feeding  is  difficult.  The  presence 
of  symptoms  of  severe  toxemia  is  a  serious  prognostic  sign. 

TREATMENT.  Preliminary.— The  first  step  in  the  treatment 
of  a  case  of  diarrhea  is  to  cleanse  the  intestinal  tract  of  accumulated 
mucus,  and  fermenting  food  products.  This  is  best  accomplished  by 
means  of  castor  oil,  which  is  the  most  thorough  and  least  irritating 
of  the  cathartics.  One  teaspoonful  may  be  given  to  infants  in  the 
first  three  months,  two  teaspoonfuls  from  three  to  eighteen  months, 
and  three  teaspoonfuls  to  older  infants.  Children  should  take  from 
a  dessertspoonful  to  a  tablespoonful  according  to  age.  If  the  castor 
oil  is  vomited,  calomel  should  be  given,  to  babies  in  the  first  year 
in  doses  of  one-tenth  of  a  grain  every  half-hour  for  ten  doses,  and 
in  the  second  year  in  doses  of  one-fourth  of  a  grain  every  half-hour 
for  six  doses,  and  to  older  children  in  doses  of  one-fourth  of  a  grain 
every  half-hour  for  eight  doses.  Two  hours  after  the  last  dose,  two 
or  three  teaspoonfuls  of  milk  of  magnesia  should  be  given. 

From  the  time  of  giving  the  castor  oil,  or  of  beginning  the  calomel, 
the  giving  of  all  food  should  be  stopped  for  from  twelve  to  twenty- 
four  hours.  During  this  period  water  must  be  given  freely,  in  a 
quantity  at  least  equal  to  the  quantity  of  fluid  which  the.  patient 
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would  take  if  it  were  receiving  its  ordinary  food.  The  water  may  be 
given  with  the  bottle,  or  from  a  cup,  as  preferred  by  the  child,  and 
may  be  either  warm  or.  cool,  according  to  the  taste  of  the  child.  If 
sufficient  water  be  not  taken,  it  must  be  given  with  a  spoon,  and  if 
there  is  still  difficulty  in  getting  in  the  desired  quantity,  it  must  be 
given  through  a  tube.  It  may  be  sweetened  with  saccharin,  if  taken 
better  that  way. 

The  length  of  the  period  of  withholding  food  should  not  be  longer 
than  twenty-four  hours. 

The  Feeding. — The  diet  in  infectious  diarrhea  is  difficult  to  pre- 
scribe. All  writers  agree  that  the  management  of  the  feeding  is  a 
matter  of  the  greatest  importance  in  the  treatment  of  the  disease. 
Nevertheless,  the  most  diverse  views  as  to  what  the  diet  should  be 
are  advanced  by  various  authorities.  The  two  principal  views  on 
the  diet  are  diametrically  opposed.  According  to  one  view  the 
diet  should  be  high  in  fermentable  sugar  and  low  in  protein.  Ac^ 
cording  to  the  other  view  the  diet  should  be  high  in  protein  and 
comparatively  low  in  sugar.  In  addition  to  these  two  opposed  views, 
some  authorities  believe  that  the  food  should  be  very  low  in  fat 
content,  while  others  advocate  feeding  with  such  substances  as  albu- 
men water,  beef  juice,  and  whey. 

The  view  that  the  diet  should  be  chiefly  carbohydrate  is  based  on 
certain  bacteriological  studies.  The  bacillus  dysenteriae,  the  strep- 
tococcus, and  the  other  organisms  except  the  gas  bacillus  which  have 
been  associated  with  infectious  diarrhea,  have  been  shown  to  belong 
to  the  facultative  group  which,  when  living  on  carbohydrate,  pro- 
duces harmless  products,  but  which  in  the  absence  of  sufficient  car- 
bohydrate attacks  the  protein,  with  the  formation  of  toxic  products. 
Further,  the  products  of  carbohydrate  fermentation  have  a  certain 
inhibitory  action  on  the  development  of  the  bacillus  of  dysentery. 
Those  who  believe  that  these  facts  about  the  cultural  peculiarities  - 
of  the  dysentery  bacillus,  should  be  the  basis  of  treatment,  advocate 
beginning  feeding  with  a  5%  or  6%  solution  of  lactose  in  barley 
water,  and  gradually  adding  protein  by  means  of  the  addition  of 
fat-free  milk.  The  advocates  of  this  view  also  recommend  attack- 
ing the  bacilli  which  have  entered  the  tissues  by  means  of  a  dextrose 
solution  given  intravenously. 

The  objections  to  this  theoretical  basis  of  dietary  treatment  are 
numerous.  In  the  first  place,  even  when  an  excessive  quantity  of 
lactose  is  given  in  the  food,  practically  none  is  excreted  in  the  feces. 
The  unabsorbed  excess  is  all  destroyed  by  the  fermentation  of  the 
normal  intestinal  bacteria,  and  this  destruction  certainly  takes  place 
in  the  upper  part  of  the  intestinal  canal,  above  the  colon  which  is 
the  chief  seat  of  the  disease.  Consequently,  it  is  probable  that  no 
sugar  reaches  the  dysentery  bacilli.     Even  if  lactose  did  enter  the 
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colon  and  lower  part  of  the  ileum,  or  even  if  the  products  of  lac- 
tose fermentation  are  inhibitory  toward  the  development  of  the 
bacillus  of  dysentery,  the  organisms  which  are  causing  the  disease 
are  not  in  the  intestinal  contents,  but  have  penetrated  into  the 
tissues,  where  they  can  easily  find  all  the  protein  they  need.  As  to 
the  giving  of  dextrose  solution  by  intravenous  injection,  it  is  difficult 
to  see  how  it  can  have  an  effective  action  against  the  bacilli  which 
have  penetrated  the  tissues.  The  evidence  shows  that  the  dextrose 
is  rapidly  utilized  or  excreted  in  the  urine,  and  consequently  very 
little  if  any  can  reach  the  microorganisms,  which  are  already  sur- 
rounded by  protein  tissue. 

It  seems  to  me  that  this,  theoretical  basis  for  the  feeding  of  infec- 
tious diarrhea,  while  attractive,  involves  too  great  an  assumption 
as  to  what  goes  on  inside  the  body.  Proof  is  entirely  lacking  that 
the  conditions  which  influence  the  development  of  the  bacteria  in 
vitro  can  be  in  any  way  reproduced  within  the  body  of  the  host. 

The  advocates  of  the  opposing  view  believe  that  the  food  should 
be  high  in  protein,  and  many  of  them  recommend  albumin  milk  in 
the  feeding  of  infectious  diarrhea.  This  view  is  based  on  the  un- 
doubted fact  that  the  dangers  from  the  casein  of  cow's  milk  have 
been  greatly  exaggerated.  It  is  also  based  on  Finkelstein's  theory 
of  the  dangers  of  carbohydrate  in  severe  gastro-intestinal  disorders — 
the  idea  of  sugar  intoxication.  The  objection  to  the  view  is  that  it 
takes  a  disease  which  is  admittedly  bacterial  in  origin,  and  then  for 
its  treatment  applies  a  theory  which  attributes  gastro-intestinal 
disease  exclusively  to  chemical  causes.  It  is  certain  that  the  theory 
of  sugar  intoxication  has  been  disproved.  The  advocates  of  albumin 
milk  have  shifted  their  ground  by  attributing  the  dangers  of  car- 
bohydrate— the  so-called  "pyrogenic  action"  of  sugar — to  increased 
carbohydrate  fermentation.  But  why  the  necessity  of  attributing 
the  fever  to  the  sugar  in  a  disease  manifestly  caused  by  bacteria,  of 
which  the  products  on  any  culture  mediiun  are  toxic?  The  advo- 
cates of  low  carbohydrate,  however,  do  not  in  general  make  the 
same  distinction  between  fermental  diarrhea  and  infectious  diarrhea 
which  is  made  here.  There  is  no  doubt  that  protein  is  necessary 
for  the  metabolism  of  children  with  infectious  diarrhea  as  well  as  for 
that  of  children  in  general.  The  favorable  results  of  feeding  with 
albumin  milk  can  easily  be  explained  by  the  fact  that  this  food  is 
easily  digestible.  It  is  comparatively  low  in  fat  and  sugar,  and 
the  casein  is  in  a  finely  divided  and  easily  digested  form. 

The  view  that  fat  should  be  excluded  from  the  food,  or  should  be 
very  small  in  amount,  is  based  on  the  difficulty  of  digesting  and 
absorbing  fat  in  severe  gastro-intestinal  disorders.  It  is  partly 
due  to  the  effect  of  the  Finkelstein  teaching,  which  fails  to  distinguish 
clearly  between  the  break-down  of  metabolism  and  nutrition  which 
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occurs  as  a  final  result  in  a  chronic  disturbance  of  digestion,  and  a 
primary  bacterial  infection  such  as  I  believe  infectious  diarrhea  to 
be.  I  believe  that  the  difficulty  of  absorbing  fat,  and  the  consequent 
disturbance  of  metabolism,  has  been  greatly  exaggerated  in  con- 
nection with  infectious  diarrhea. 

The  view  that  such  foods  as  whey,  albumen  water,  and  beef  juice 
should  be  used  in  infectious  diarrhea  is  based  on  the  theory  that 
in  these  foods  the  soluble  protein  is  more  easily  digested  than  the 
insoluble  casein,  and  that  consequently  these  foods  leave  less  residue 
to  act  as  irritants  to  the  inflamed  mucus  membrane.  This  same 
theory  once  dominated  the  treatment  of  typhoid  fever,  but  has  now 
almost  entirely  been  relegated  to  oblivion  in  that  disease.  There  is 
at  present  little  disagreement  as  to  the  ordinary  digestibility  of 
casein,  while  there  is  considerable  evidence  pointing  toward  possible 
danger  from  the  albumins. 

It  is  a  very  significant  fact  that  the  advocates  of  all  these  views 
are  enthusiastically  in  favor  of  their  particular  theory  of  treatment, 
and  report  superior  results  from  its  use.  This  I  think  strongly 
suggests  that  in  infectious  diarrhea,  no  particular  dietary  treatment 
based  on  theoretical  grounds  is  of  special  value.  The  results  seem  to 
be  about  equally  good  or  bad,  whatever  theory  of  diet  is  put  into 
practice.  I  have,  in  my  own  wards  tried  alternately  the  high  sugar 
treatment,  and  albumen  milk,  and  have  never  seen  the  slightest 
evidence  that  the  one  method  is  superior  to  the  other  in  the  treat- 
ment of  infectious  diarrhea  in  general.  /  do  not  believe  that  altera-- 
tions  in  the  diet  to  fit  any  theory  have  any  specific  influence  on  the 
progress  of  the  infection. 

How,  then,  shall  we  feed  cases  of  infectious  diarrhea?  /  believe 
that  the  feeding  should  be  governed  by  the  same  principles  as  govern 
the  feeding  of  any  acute  infection^  such  as,  for  instance,  typhoid  fever. 
Indeed,  infectious  diarrhea  seems  to  me  to  be  much  more  closely 
related  to  typhoid  fever  than  to  the  simple  disturbances  of  diges- 
tion, or  to  indigestion  with  fermentation  in  the  intestinal  contents. 
It  is  only  in  the  latter  disease  that  the  composition  of  the  food  is 
all-important  in  its  influence  on  the  actual  processes  which  cause  the 
disease.  In  infectious  diarrhea,  as  in  typhoid  fever,  the  symptoms 
are  caused  by  true  parasites,  which  invade  the  tissues,  produce 
lesions,  produce  toxins,  and  against  which  the  host  elaborates  im- 
mune bodies.  Diseases  of  this  kind  recover,  not  by  alterations  of 
the  chemical  contents  of  the  intestine,  but  through  the  development 
of  resistance  on  the  part  of  the  patient.  Our  aim  in  feeding,  there- 
for, in  infectious  diarrhea  as  in  any  acute  disease,  should  be  to  nourish 
the  patient  as  well  as  possible,  in  order  to  increase  his  power  of 
resistance  against  infection. 

How  this  aim  is  carried  out  in  practice  depends  on  the  digestive 
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peculiarities  of  the  particular  case.  In  infants  the  disease  is  com- 
plicated by  various  forms  of  digestive  disturbance,  and  our  manage- 
ment of  Uie  feeding  should  be  that  of  any  difficult  case  of  infant 
feeding.  We  give  the  infant  what  we  think  it  can  digest,  and  alter 
the  composition  of  the  food  to  meet  the  indications  as  they  arise, 
guided  in  our  changes  by  the  character  of  the  stools,  and  the  various 
symptoms  of  indigestion.  In  older  children  dilute  milk,  soluble 
carbohydrate,  beef  juice,  and  albumin  water  all  have  their  place. 
As  convalescence  approaches,  gruels  may  be  added. 

One  exception  to  the  theory  of  treatment  outlined  above  should 
be  noted.  There  is  a  probability  that  the  symptoms  may  be  caused 
by  the  gas  bacillus.  It  has  been  shown  by  Tissier  and  others  that 
the  lactic  add  bacillus  inhibits  the  growth  of  the  strain  of  gas  bacillus 
known  as  the  bacillus  perfringens.  There  is  evidence  that  the  favor- 
able effect  of  the  lactic  add  bacillus  can  be  realized  in  the  intestine. 
Therefore,  theoretically,  the  lactic  acid  bacillus  should  be  given  to  cases 
of  gas  badllus  infection.  Unfortunately,  however,  as  explained  under 
Diagnosis,  we  can  never  be  sure  when  the  symptoms  are  due  to  the 
gas  bacillus.  The  finding  of  a  positive  test  for  gas  badlli  in  the 
stools  is  not  positive  proof  of  their  etiological  importance.  Still, 
fat-free  milk  ripened  with  a  known  strain  of  lactic  acid  badllus  is 
a  digestible  food,  and  would  not  be  contraindicated  in  dysentery 
infection.  It  differs  from  the  widely  recommended  albumin  milk 
only  in  having  a  lower  protein  and  fat  content,  and  a  slightly  higher 
carbohydrate  content. 

If,  therefore,  the  simple  test  for  gas  badlli  in  the  stools  is  posi- 
tive, I  believe  it  is  best  to  begin  feeding  with  lactic  add  milk.  This 
may  be  continued  until  it  fails  to  produce  either  a  negative  gas  bacil- 
lus test,  or  an  improvement  in  the  symptoms  after  a  few  days.  When 
ripened  milk  fails,  or  when  the  gas  badllus  test  is  negative,  the  case 
should  be  treated  as  dysentery. 

In  beginning  artificial  feeding  in  infection  with  the  dysentery 
bacillus,  or  with  other  organisms  of  the  same  class,  the  food  should 
be  weak  at  first.  To  an  infant,  the  first  formula  given  after  the 
twenty-four  hours  of  water  diet  should  be — 

Fat,  1% — Lactose,  s%  —  Protein,  .50%. 

The  food  should  be  gradually  strengthened  according  to  the  prin- 
dples  laid  down  in  the  division  on  feeding.  If  ordinary  cow's  milk 
modification  does  not  seem  to  give  favorable  progress,  albumin  milk 
may  be  tried.  To  an  older  child,  dilute  boiled  milk  may  be  given, 
and  the  strength  of  the  mixture  is  to  be  gradually  increased.  Extra 
sugar  may  be  added.  Later  whey,  and  albumin  water  may  be  added 
to  the  diet,  and  still  later,  the  cereals. 

RoxrriNE  Treatbient. — Irrigation  of  the  colon  is  a  very  useful 
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procedure  in  infectious  diarrhea,  and  shoiild  be  part  of  the  routine 
treatment  in  every  case,  unless  it  appears  seriously  to  distress  or 
disturb  the  patient.  The  object  of  the  irrigation  is  to  remove  from 
the  wall  of  the  colon  as  much  as  possible  oi  the  adherent  mucus, 
and  thus  to  favor  the  elimination  of  bacteria,  toxic  products,  and 
the  products  of  the  inflammation  of  the  tissues.  The  object  is  not 
to  promote  healing,  nor  to  kill  the  bacteria,  as  neither  astringent 
nor  antisq)tic  solutions  can  be  used  in  a  strength  sufficient  to  pro- 
duce appreciable  effects.  Physiological  salt  solution  is  the  best  for 
irrigation  in  the  acute  stage.  It  should  be  given  once  or  twice 
daily,  but  not  oftener  than  twice.  The  technique  of  colon  irriga- 
tion has  been  described  in  Division  II.  When  the  case  tends  to 
become  prolonged  or  chronic,  with  the  continued  presence  of  blood 
and  pus  in  the  stools  after  the  fever  and  toxic  symptoms  have  dis- 
api>eared,  healing  injections  may  be  tried.  A  solution  of  silver 
nitrate  is  best  for  this  purpose.  Silver  nitrate  injections  should  be 
preceded  by  an  irrigation  of  the  colon,  given  in  the  ordinary  manner, 
except  that  sterile  water  should  be  used  instead  of  normal  salt  solu- 
tion, because  sodium  chloride  forms  an  insoluble  salt  with  silver 
nitrate.  After  the  irrigation  a  2%  solution  of  silver  nitrate  should 
be  injected  in  a  quantity  varying  from  one-half  a  pint  to  a  pint, 
according  to  the  age  of  the  baby.  After  the  injection  the  tube 
should  be  withdrawn,  and  the  patient  left  to  expel  the  solution  at 
leisure.  These  injections  may  be  repeated  daily,  or  every  second 
day.  If  they  cause  discomfort  the  silver  nitrate  may  be  washed 
out  with  normal  salt  solution,  and  the  next  injection  should  contain 
silver  nitrate  in  weaker  solution.  The  stools  passed  immediately 
after  a  silver  nitrate  injection  may  contain  more  blood,  pus,  and 
necrotic  material  than  usual.  There  is,  however,  considerable  evi- 
dence that  these  injections  improve  the  character  of  the  later  stools, 
and  hasten  the  healing  processes.  The  benefits  to  be  expected  from 
either  colon  irrigations  or  silver  nitrate  injections  are  not  great 
enough  to  warrant  their  use  when  they  are  seriously  depressing 
or  disturbing. 

The  only  drug  of  possible  local  value  in  infectious  diarrhea  is  one 
of  the  salts  of  bismuth.  The  theoretical  action  of  bismuth  is  that 
it  forms  a  protective  and  soothing  coat  on  the  inflamed  mucous  mem- 
brane. My  own  experience  has  never  been  able  to  convince  me  that 
bismuth  does  any  real  good,  in  the  acute  stage  at  least.  In  the 
chronic  stage  some  cases  have  appeared  to  do  better  when  bismuth 
has  been  used.  The  subcarbonate  of  bismuth,  or  the  milk  of  bis- 
muth are  better  preparations  than  the  subnitrate,  on  account  of  the 
possible  danger  of  nitrate  poisoning  from  the  latter.  The  dose  should 
be  five  to  ten  grains  every  two  hours,  or  in  every  feeding. 

The  various  so-called  intestinal  antiseptics,  such  as  salol,  and 
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similar  drugs,  are  of  no  value  in  infectious  diarrhea.  They  cannot 
be  given  in  doses  large  enough  to  injure  bacteria  without  greater 
injury  to  the  patient. 

If  it  is  impossible  to  induce  the  baby  to  take  a  sufficient  amount 
of  water,  or  if  water  or  food  given  through  a  tube  is  vomited,  fluid 
must  be  supplied  in  some  other  way.  Normal  salt  solution  may 
be  given  through  the  bowel  by  means  of  seepage,  and  even  when 
there  are  frequent  intestinal  discharges,  considerable  fluid  may  be 
absorbed.  If  suflScient  fluid  is  not  absorbed  when  given  by  rectimi, 
salt  solution  may  be  given  subcutaneously.  In  very  severe  cases, 
fluid  may  be  given  intravenously. 

The  value  of  alcohol  in  infectious  diarrhea  is  a  matter  about 
which  opinions  differ.  The  preponderance  of  modem  opmion  denies 
to  alcohol  any  stimulant  value  in  the  treatment  of  disease.  In 
infants  and  children,  however,  who  are  suffering  from  prolonged 
infections  accompanied  by  nutritive  disturbance,  I  believe  alcohol 
to  be  of  value  as  an  easily  utilizable  source  of  energy.  I  believe 
it  should  be  given  in  infectious  diarrhea,  to  an  infant,  in  doses  of 
lo  to  20  drops  of  whiskey  diluted  with  water,  and  to  older  children 
in  somewhat  larger  doses  proportioned  to  the  age  of  the  child. 

Treatment  of  Special  Symptoms. — The  special  symptoms  re- 
quiring treatment  in  infectious  diarrhea  are  in  the  order  of  frequency 
of  occurrence,  pain  and  tetiesmus,  marked  prostration,  collapse,  toxic 
nervous  irritation,  excessive  vomiting,  and  hyperpyrexia. 

When  abdominal  pain  and  tenesmus  are  present,  hot  stupes  or 
compresses  should  be  applied  to  the  abdomen.  Injections  of  starch 
solution  may  be  tried  in  the  effort  to  relieve  tenesmus.  The  solu- 
tion for  injections  should  be  made  by  adding  two  teaspoonfuls  of 
starch  and  five  drops  of  tincture  of  opium  to  two  ounces  of  water. 
They  are  often  so  rapidly  expelled,  that  they  cannot  be  of  much 
benefit.  The  only  effective  method  of  controlling  pain  and  tenesmus 
is  by  the  use  of  opium.  It  is  best  given  in  the  form  of  paregoric, 
in  small  doses  proportioned  to  the  age  of  the  child.  From  five  to 
twenty  drops  may  be  given  to  infants,  repeated  often  enough  to 
relieve  the  pain  and  tenesmus,  and  to  check  excessive  peristalsis. 

For  marked  prostration,  stimulation  is  required.  Except  in  acute 
emergencies,  strychnin  is  the  best  stimulant,  given  in  doses  of  from 
i/iooo  to  1/200  of  a  grain.  In  place  of  strychnin,  caffein-sodium 
benzoate  may  be  used  in  doses  of  from  1/8  to  1/2  of  a  grain. 

For  collapse  the  best  stimulant  is  fluid.  In  infants  it  is  best  given 
intravenously,  into  the  longitudinal  sinus.  Normal  salt  solution  may 
be  used.  I  believe  that  marked  prostration  and  collapse  in  many 
cases  are  due  to  failure  to  absorb  enough  energy-producing  food. 
Infants  in  collapse  need  fud  as  well  as  water  and  alkali.  I  have 
recentiy  tried  giving  dextrose  intravenously  in  cases  of  this  kind. 
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Four  ounces  of  a  5%  solution  of  pure  dextrose  may  thus  be  given. 
In  some  cases  some  of  the  dextrose  is  excreted  in  the  urine,  but  in 
my  experience  part  of  it  is  always  actually  used  for  energy  produc- 
tion, and  in  some  cases,  it  has  all  been  used,  none  having  been 
excreted  in  the  urine.  I  have  never  seen  either  the  mythical  "sugar 
fever"  or  toxic  symptoms  follow  dextrose  injections  provided  that 
pure  dextrose  is  used.  Other  stimulants  whidi  may  'be  used  in  col- 
lapse are  adrenalin,  in  doses  of  one  to  five  minims  intravenously, 
caffein-sodium  benzoate  or  salicylate  in  doses  of  1/8  to  1/2  a  grain 
subcutaneously,  and  camphor  in  oil  in  doses  of  one  to  two  grains 
intravenously. 

For  the  toxic  nervous  symptoms,  such  as  restlessness  or  signs  of  ' 
meningeal  irritation,  sodium  bromide  is  the  best  drug.  It  is  best 
given  by  mouth  in  doses  of  five  grains,  repeated  in  two  hours  as 
often  as  is  necessary  to  control  the  symptoms.  If  the  fontanelle 
is  bulging,  lumbar  puncture  will  often  give  relief.  Ice  bags  to  the 
head  should  not  be  used,  unless  there  is  a  high  fever,  and  then 
cautiously. 

For  excessive  vomiting,  the  stomach  should  be  washed  out  with 
a  solution  of  sodium  bicarbonate,  one  teaspoonful  to  a  pint  of  water. 
This  may  be  repeated  daily.  Little  else  can  be  done  for  this  symp- 
tom, as  nutrient  enemata  will  not  be  retained. 

For  hyperpyrexia,  hydrotherapy  is  greatly  to  be  preferred  to  any 
form  of  medication.  The  coal-tar  products  are  not  advisable  in 
infants  and  young  children  on  account  of  their  depressing  effect. 
Sponge  baths  of  water  and  alcohol  in  equal  parts  at  about  90°  F.  are 
usually  the  best  measure  that  can  be  used  to  reduce  the  temperature: 
Hyperpyrexia  is  a  rare  symptom  in  infectious  diarrhea. 

SUMMARY  OF  THE  DISTURBANCES  OF  DIGESTION 

AND  INFECTIOUS  DIARRHEA 

The  disturbances  of  digestion  and  infectious  diarrhea  all  belong  to 
the  same  group,  in-so-far  as  symptoms,  diagnosis,  and  treatment  are 
concerned.  A  summary  of  the  principal  features  of  this  group  of 
diseases,  which  may  prove  useful  to  the  student,  is  given  in  table  44: 

One  of  the  diflSculties  in  the  diagnosis  and  treatment  of  this  group 
of  diseases  is  the  frequent  similarity  of  the  symptoms  seen  in  condi- 
tions which  differ  widely  in  etiology.  Our  treatment,  however,  must 
be  specifically  fitted  to  the  cause  of  the  condition,  and  it  is  for  this 
reason  that  these  diseases  are  classified  upon  an  etiologic  rather 
than  upon  a  symptomatic  basis.  Nevertheless,  these  conditions  pre- 
sent themselves  in  the  form  of  rather  definite  symptom-complexes. 
It  is  essential  for  the  physician  to  know  just  what  the  etiological 
conditions  are  which  can  produce  the  symptom-complex  with  which 
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he  is  confronted.  A  table,  therefore,  showing  the  relation  of  the 
most  prominent  symptom  which  presents  itself  to  the  etiologic  clasfii- 
fication  of  these  diseases,  may  prove  useful  for  reference.  Symp- 
tomadcally,  the  conditions  which  present  themselves  may  be  divided 
into  acute  and  chronic. 

There  are  four  rather  definite  clinical  pictures  encountered  in 
acute  cases.  In  the  first,  vomiting  is  the  only  symptom,  the  physi- 
cian being  called  upon  to  treat  an  acute  attads:  of  vomiting.  In  the 
other  three  clinical  pictures  the  principal  symptom  is  acute  diarrhea, 
the  types  differing  according  to  the  character  of  the  stools.  The 
second  clinical  type  is  characterized  by  stools  of  undigested  appear- 
ance, containing  curds  and  undigested  masses.  The  third  type  is 
characterized  by  watery,  green  or  brown  stools.  The  fourth  type  is 
characterized  by  stools  which  contain  blood  and  mucus.  In  the 
two  last  t)rpes  toxic  symptoms  may  be  present.  The  relation  of 
these  four  clinical  types  to  the  etiological  classification  of  this  grotq> 
of  diseases  is  shown  in  table  45 : 

Table  6o 
Symptom-Complex  in  Acute  Cases  and  Causes 

m 

Vomiting  only  sjrmptom Indigestion  from  excess  of  food 

Diarrhea,  undigested  stools Indigestion  from  overfeeding 

Diarrhea,  watery,  green,  or  brown  stools Indigestion  with  fermentation 

Diarrhea,  blood  and  mucus  in  stools Infectious  diarrhea 

The  clinical  types  which  present  themselves  in  chronic  cases  are 

also  rather  definite,  but  have  a  much  less  definite  relation  between 

the  symptoms  and  the  disease  which  causes  them.    In  the  first 

type,  vomiting  is  the  only  symptom.    The  second  type,  frequently 

encountered,  shows  no  sjonptom  other  than  loss  of  weight,  the  stods 

being  macroscopically  of  approximately  normal  appearance.    In  the 

third  type,  the  stools  are  hard,  dry,  and  of  a  whitish  or  yellowish 

white  color.    In  the  fourth  type  the  stools  are  of  approxunatdy 

normal  consistency,  but  are  green  in  color.    In  the  fifth  tsrpe  the 

stools  are  rather  looser  than  the  normal,  but  not  so  loose  as  in  acute 

diarrhea,  and  are  of  a  green  color.    In  the  sixth  type  the  stools  are 

undigested,  containing  curds,  or  undigested  masses.    The  relation 

of  these  clinical  types   to   the   etiological  classification   is  diown 

in  table  46: 

Ta3I4;6i 

SymfUmt-compUx  in  Chronic  Cases  and  Causes 

(Indigestion  from  excess  of  food 
Indigestion  from  excess  of  fat 
Indigestion  from  ezceis  of  protein 

Loss  of  weight.    Stools  macroscopically  normal  f Underfeeding 

\lndigestion  from  excess  of  fat 
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Table  6i — Continued 
Hard,  dry,  whitish  or  yellowish  stools Indigestion  from  excess  of  fat 

Green  stoob,  normal  consistency f  Indigestion  from  excess  of  food 

\lndigestion  from  excess  of  carbohydrate 

Loose,  green  stools findigestion  from  excess  of  carbohydrate 

\Indigestion  from  excess  of  fat 

findigestion  from  excess  of  food 

Undigested,  curdy  stools <  Indigestion  from  excess  of  fat 

[indigestion  from  excess  of  protein 

PROBLEMS  AND  RESEARCH  IN  DISEASES  OF  THE 

DIGESTIVE  TRACT 

This  field  in  pediatrics  is  of  the  highest  importance  and  is  the  sub- 
ject of  the  most  bitter  controversy.  The  lack  of  distinctive  path- 
ology, cases  of  varied  symptomatology  showing  at  autopsy  prac- 
tically the  same  findings,  makes  a  classification  along  these  lines 
most  difficult.  For  the  same  reason  the  etiological  factors  are  not 
dear.  Chemical  and  bacteriological  agents  are  both  concerned  and 
the  question  of  the  importance  of  the  part  that  each  plays  is,  un- 
fortunately, decidedly  an  unsettled  one. 

The  work  of  the  Rockefeller  Institute  and  later  work  on  the  Boston 
Floating  Hospital  by  Ten  Broek  seems  to  have  definitely  established 
the  fact  that  there  is  a  real  dysentery  among  other  alimentary  path- 
ological conditions.  In  nearly  every  case  in  which  pus  and  especially 
blood  is  present  in  the  stools,  the  organism  of  dysentery  can  be  iso- 
lated from  the  movements  and  agglutination  tests  on  the  blood  will 
show  a  positive  reaction  to  the  organism  later  on  in  the  course  of 
the  disease.  (From  a  paper  by  Ten  Broek  and  Norbury,  as  yet 
unpublished.)  This  applies  only  to  the  condition  known  as  infectious 
diarrhea  in  the  vicinity  of  Boston.  It  may  be  found  to  apply  to  other 
localities  also,  but  at  present,  no  sufficiently  thorough  work  has  been 
done.  Although  it  is  probable  that  other  organisms,  the  streptococcus, 
colon  bacillus,  etc.,  may  play  a  part,  it  is  not  probable  that  it  is  an 
extensive  one,  as  an  excitant  of  dysenteric  conditions. 

It  is  the  symptom-complex,  called  by  some  authors  Fermentative 
Indigestion  and  by  others  Intoxicationy  that  is  the  cause  of  so  much 
difference  in  pediatric  thought  along  these  lines.  On  the  one  hand 
are  found  the  supporters  of  the  bacterial  origin  of  this  condition, 
on  the  other  hand  are  those  who  consider  the  injury  primarily  a 
chemical  one,  soon  becoming  systemic.  The  one  group  holds  that 
the  bacteria  already  present  may  increase  under  certain  conditions, 
or  that  masses  of  bacteria  may  be  introduced  with  the  food,  and 
that  their  products  are  toxic  and  irritating,  causing  the  general  pros- 
tration and  the  diarrhea.  The  other  group  believes  that  a  chemical 
injury  may  occur  to  the  epithelial  cells  of  the  wall  of  the  intestine 


Cholera  Infantum  137 

and  by  raising  their  permeability  to  toxic  chemical  products,  allow 
these  bodies  to  enter  the  blood  stream.  In  this  case  the  injury  would 
be  a  "food  injury"  and  if  bacteria  or  other  products  were  involved, 
it  would  be  a  secondary  affair.  It  is  true  that  Steinitz  has  found  that 
hyperpermeability  exists  for  certain  enzymes  (diastase  and  maltase), 
and  that  Lust  has  noticed  the  same  reaction  for  protein  bodies,  in 
these  cases.  Moro  has  shown  in  animals  that  an  endogenous  infec- 
tion of  the  small  intestine  does  not  cause  hyperpermeability  of  its 
walls  to  protein. 

In  intoxication  many  organisms  which  are  usually  present  are 
found  in  increased  numbers.  It  may  well  be  that  their  virulence 
is  increased  by  the  varied  culture  media  offered  to  them;  Passini 
has  been  able  to  show,  in  vitro ,  that  the  "gas  bacillus"  may,  under 
certain  food  conditions,  manufacture  a  powerful  toxin.  There  have 
also  been  attempts  to  show  that  the  colon  bacillus  is  found  in  in- 
creased numbers,  so  as  to  cause  a  characteristic  appearance  in  stained 
cover  glass  preparations  from  the  stools  in  these  cases. 

Both  theories  are  sub  judice.  It  seems  reasonable  to  believe  in 
the  possibility  that  both  may  be  responsible  for  this  very  obscure 
condition,  each  under  different  circumstances.  It  seems  probable 
that  more  than  one  condition  is  described  under  the  head  of  Alimen- 
tary Intoxication, 

With  regard  to  the  "gas  bacillus"  one  may  say  that  more  work 
must  be  done  before  it  can  be  established  as  an  etiological  factor. 
Its  increase  under  certain  conditions  may  be  purely  secondary,  as 
increase  in  the  bacterial  flora  is  a  common  occurrence  whefi  the 
function  of  the  intestine  is  impaired.  It  is  of  such  conmion  occur- 
rence in  the  intestinal  tract  as  to  justify  its  being  considered  a  fairly 
normal  inhabitant  of  those  parts. 

CHOLERA  INFANTUM 

This  name  is  applied  to  a  very  definite  symptom-complex,  the 
etiology  of  which  is  entirely  unknown.  It  is  possible  that  the  disease 
may  be  caused  by  some  particular  type  of  fermentation  process  in 
the  intestinal  contents,  or  even  that  it  may  be  due  to  some  pecu- 
liar form  of  food  poisoning.  Nevertheless,  the  definiteness  of  the 
clinical  picture,  and  the  character  of  the  symptoms  strongly  suggest 
that  it  is  an  acute  specific  infection.  The  disease  is  a  very  rare  one. 
In  Boston,  I  have  only  seen  one  or  two  cases  which  fulfilled  the 
description  of  the  condition.  The  term  cholera  infantum  is,  however, 
very  generally  wrongly  applied  to  severe  cases  of  acute  indigestion 
with  fermentation. 

ETIOLOGY. — If  there  is  a  specific  organism  in  cholera  infantum, 
it  has  not  been  found.    The  disease  occurs  only  in  the  first  two 
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years  of  life,  and  in  its  development  is  probably  closely  associated 
with  the  food,  for  it  has  been  noticed  that  infants  who  are  fed  ex- 
clusively on  breast-milk,  are  not  liable  to  be  attacked  by  it.  It 
is  also,  significant  that  the  disease  occurs  only  in  hot  weather. 

PATHOLOGICAL  ANATOMY— The  pathology  of  cholera  in- 
fantum has  not  yet  been  satisfactorily  determined,  but  it  seems  to 
be  a  non-inflammatory  disturbance  of  the  whole  gastro-enteric  tract, 
without  any  gross  lesion  beyond  a  desquamative  catarrh,  and  some- 
times hyperemia  of  the  mucous  membrane. 

SYMPTOMS. — ^The  onset  of  cholera  infantimi  may  be  sudden, 
but,  as  a  rule,  it  is  preceded  by  some  form  of  gastro-enteric  disturb- 
ance, which,  by  causing  an  irritation  of  the  mucous  membrane,  renders 
the  infant  vulnerable.  When,  however,  the  disease  has  once  gained 
a  foothold,  the  development  of  the  symptoms  is  very  rapid. 

After  a  variable  but  generally  short  period  of  restlessness  and 
apparent  abdominal  discomfort,  the  infant  begins  to  vomit.  The 
vomiting  is  either  accompanied  or  quickly  followed  by  profuse  diar- 
rhea. After  the  stomach  and  intestine  have  been  emptied  of  the 
food  which  may  happen  to  be  in  them  at  the  time  of  the  onset,  the 
vomitus  and  the  diarrheal  discharges  are  chiefly  serous;  and  it  is 
this  watery  consistency  of  the  discharges  which  especially  charac- 
terizes the  disease.  As  a  rule,  the  discharges  are  odorless,  and  con- 
sist of  serum  mixed  with  epithelial  cells  and  many  bacteria.  Although 
the  disease  is  more  likely  to  attack  weak  and  debilitated  infants,  yet 
it  occasionally  attacks  those  who  are  healthy  and  robust.  It  may 
run  its  course  to  a  fatal  issue  in  from  twenty-four  to  forty-eight 
hours.  The  extremities  soon  become  cold,  the  skin  is  pallid  or  even 
cyanotic,  and  the  face  pinched.  The  abdomen  may  at  first  be  a  little 
distended,  but  is  soft,  and  soon  becomes  retracted.  The  pulse  is  rapid 
and  diflScult  to  count.  The  respirations  are  somewhat  rapid  and 
superficial.  The  temperature  of  the  entire  surface  of  the  body  is 
low,  but  the  deep  rectal  temperature  is  high  (103®,  104®,  or  105**  F.). 
The  thirst  is  great  and  is  a  very  prominent  symptom.  The  fonta- 
nelle  very  soon  becomes  depressed.  The  urine  is  very  scanty  and 
sometimes  suppressed.  It  is  concentrated,  highly  acid,  almost  alwajrs 
contains  albumin,  and  often  casts  and  blood.  Nervous  symptoms, 
such  as  twitching  of  Uie  arms  and  great  restlessness  are  present. 
Rapid  emaciation  takes  place,  and  all  the  symptoms  increase  in 
severity.  At  first  the  infant  whimpers,  but  soon  it  becomes  listless, 
falls  into  a  stupor,  or  may  have  convulsions.  The  infant  may  die 
in  this  stage,  which  closely  resembles  the  algid  stage  of  cholera 
Asiatica.  The  disease  appears  to  be  self-limited,  and  if  the  infant 
survives  the  first  two  or  three  days  a  crisis  comes,  the  skin  becomes 
less  cool  and  of  a  better  color,  the  vomiting  and  diarrhea  becomes  less 
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frequent,  and  finally  it  is  left  with  a  slight  amount  of  simple  diar* 
rbea  and  occasional  vomiting.  These  symptoms  may  become  chronic, 
in  which  case  the  infant  finally  dies  of  exhaustion  or  from  an  attack 
of  one  of  the  other  gastro-enteric  diseases,  to  which  it  is  left  very 
susceptible. 

DIAGNOSIS. — The  diagnosis  of  cholera  infantum  is  not  difficult 
if  the  characteristic  symptoms  are  borne  in  mind;  these  are  rapid 
onset,  constant  vomiting,  frequent  serous  discharges,  intense  thirst, 
high  rectal  temperature,  low  surface  temperature,  collapse,  depressed 
fontanelle,  sudden  loss  of  weight,  and  distressed,  restless  expression, 
suggesting  speedy  death,  all  developing  in  from  twenty-four  to  forty- 
eight  hours.  It  is  distinguished  from  fermental  diarrhea  by  the 
serous  nature  of  the  intestinal  discharges,  and  by  the  constant  high 
rectal  temperature. 

PROGNOSIS. — ^The  prognosis  is  bad.  The  more  violent  the 
attack,  the  higher  the  temperature,  the  less  the  vitality,  and  the 
warmer  the  weather,  the  worse  is  the  prognosis.  When  the  infant 
has  survived  the  very  acute  symptoms  which  appear  in  the  first  two 
or  three  days,  the  prognosis  is  more  favorable. 

TREATMENT. — Cholera  infantimi  is  so  formidable  in  its  attack 
that  it  must  be  treated  most  energetically  if  we  hope  to  succeed  in 
saving  the  infant's  life.  The  indications  for  treatment  are  (i)  to 
assist  the  effort  which  nature  is  making  to  free  the  stomach  and 
intestine  from  the  poison  which  is  in  them;  (2)  to  restore  the  surface 
circulation,  which  is  so  seriously  interfered  with;  (3)  to  supply  water 
to  the  tissues,  which  are  being  drained  to  so  grave  an  extent;  and 
(4)  to  support  the  strength  until  the  disease  has  run  its  course. 

The  poison  seems  to  act  with  especial  virulence  on  those  portions 
of  the  economy  where  it  is  most  concentrated, — ^namely,  the  stomach 
and  the  intestine.  We  therefore  have  at  first  extreme  irritation  of 
these  parts,  which  causes  increased  peristalsis,  and  later  vasomotor 
paralysis,  with  great  transudation  of  serum.  This  condition  of  the 
gastro-enteric  tract  is  to  be  especially  borne  in  mind  during  the 
whole  course  of  our  treatment. 

In  this  disease  we  should  not  attempt  to  use  any  remedy  which 
works  slowly.  The  condition  of  the  mucous  membrane  is  in  all 
probability  such  that  absorption  of  drugs  does  not  take  place  readily. 
The  administration  of  drugs  is,  therefore,  contra-indicated,  for  they 
may  later,  when  absorption  is  being  restored,  prove  fatal  by  their 
cumulative  action.  During  the  acute  stage  of  the  disease  the  djge»* 
tive  functions  fail  to  act,  and  therefore  food  of  any  kind  will  be  only 
an  additional  source  of  irritation. 

Early  in  the  attack,  and  when  the  vomiting  has  not  caused  much 
prostration,  the  stomach  should  be  thoroughly  washed  out  with  warm 
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water  and  the  intestine  should  be  irrigated.  If  the  rectal  tempera- 
ture is  very  high,  cold  water  may  be  used  for  irrigation.  When  the 
vomiting  has  continued  for  some  time  and  there  is  prostration  with 
great  thirst,  the  infant  should  be  allowed  to  suck  sterilized,  ice-cold 
water  from  the  bottle.    At  first  nothing  else  should  be  given  by  mouth. 

The  infant  should  be  placed  at  once  in  a  warm  pack.  This  should 
be  done  by  wrapping  it  to  the  chin  in  sheets  wrung  out  of  water  at 
least  as  hot  as  38*^  C.  (100.4°  F.).  It  should  then  be  enveloped  in 
a  hot  blanket.  This  procedure  should  be  repeated  as  often  as  the 
infant  shows  signs  of  collapse  or  much  cyanosis  and  coldness  of  the 
skin.  This  is  the  best  method  that  we  know  of  to  restore  the  surface 
circulation. 

While  the  infant  is  in  the  hot  pack,  water  can  be  given  freely  by 
the  mouth  and,  if  necessary,  small  and  frequently  repeated  doses  of 
stimulants,  unless  they  appear  to  excite  vomiting,  in  which  case  they 
should  be  given  hypodermically. 

If  the  vomiting  and  diarrhea  continue  to  be  excessive  after  this 
treatment,  small  doses  of  morphine,  0.0006  gramme  (i/ioo  grain), 
and  atropin,  0.00008  gramme  (1/800  grain),  for  an  infant  a  year 
old,  can  be  tried  hypodermically.  The  effect  should  be  carefully 
watched,  and  the  dose  repeated  if  necessary. 

The  feeding  and  stimulation  of  these  cases  should  be  carried  out 
as  described  for  severe  cases  of  infectious  diarrhea.  The  giving  of 
fluid  subcutaneously  or  intravenously  is  of  special  importance. 

GASTRITIS 

Gastric  infection  is  extremely  rare,  and  in  frequency  of  occurrence 
presents  a  marked  contrast  with  that  of  intestinal  infection. 

ETIOLOGY. — Improper  feeding,  with  its  resulting  gastric  indi- 
gestion, is  the  predisposing  cause,  infection  probably  resulting  from 
ijicreased  vulnerability  of  the  gastric  mucus  membrane.  The  nature 
of  the  infection  is»variable,  but,  with  the  exception  of  its  occurrence 
in  connection  with  such  diseases  as  tuberculosis  and  diphtheria,  the 
streptococcus  is  probably  the  most  frequent  organism  present. 

PATHOLOGICAL  ANATOMY.— The  lesions  found  in  infectious 
gastritis  may  be  divided  into  (a)  catarrhal,  (b)  ulcerative  and  (c) 
pseudomembranous  gastritis. 

Catarrhal  gastritis  shows  hyperemia  of  the  mucous  membrane, 
hj^rsecretion  of  mucus,  small  punctate  hemorrhages  and  slight 
thickening  of  the  mucous  coat. 

The  undigested  food  remains  longer  than  normal  in  the  stomach 
and  is  mixed  with  an  excess  of  mucus. 

Microscopically  the  changes  are  confined  mainly  to  the  mucosa 
and  consist  of  degeneration,  infiltration  in  places  with  round  cells 
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and  at  times  loss  of  surface  epithelium.  Rarely,  in  chronic  cases, 
there  is  more  marked  infiltration  and  an  increase  of  the  connective 
tissue. 

Ulcerative  gastritis  is  extremely  rare.  The  ulcers  are  usually  follic- 
ular, numerous,  vary  from  mere  dots  to  1/4  inch  in  diameter,  and 
usually  involve  only  the  mucosa. 

Pseudomembranous  gastritis  is  still  more  rare.  In  this  condition 
there  is  a  grayish  or  greenish  adherent  false  membrane,  consisting 
microscopically  of  fibrin,  granular  matter,  epithelial  cells,  and  detritus. 

There  is  round-celled  infiltration  of  the  mucosa,  submucosa,  and 
sometimes  even  of  the  muscular  coat.  This  form  is  usually  accom- 
panied by  ulcerative  gastritis. 

SYMPTOMS. — Of  the  different  forms .  of  gastritis,  the  catarrhal 
is  very  much  the  most  conmion.  There  are  no  p)eculiar  symptoms 
by  which  the  ulcerative  and  pseudomembranous  varieties  can  be 
recognized  with  any  certainty. 

Acute  Gastritis. — The  symptoms  of  acute  catarrhal  gastritis 
resemble  at  the  onset  those  of  acute  indigestion.  There  is  nausea, 
vomiting,  thirst,  loss  of  appetite,  and  usually  some  prostration. 
Fever  is  always  present,  whereas  it  is  usually  absent  in  indigestion. 
Abdominal  tenderness  is  present.  The  continuance  of  the  symptoms, 
particularly  those  of  fever,  vomiting,  pain,  and  tenderness,  is  the 
basis  for  the  diagnosis  of  acute  gastritis.  The  temperature  is  usually 
moderate,  37.7°-38.8°  C.  (ioo°-io2°  F.)  after  the  onset. 

There  may  be  constitutional  symptoms  at  the  onset.  There  is 
usually  frothy  mucus  in  the  vomitus,  which  is  sometimes  streaked 
with  blood. 

DIAGNOSIS. — Gastritis  is  so  rare  a  disease  in  early  life,  that 
the  diagnosis  is  not  often  made.  It  is  much  conmioner  for  cases 
of  indigestion  to  be  wrongly  diagnosed  as  gastritis  than  for  cases 
of  gastritis  to  be  overlooked.  The  symptoms  are  much  like  those 
of  indigestion,  with  vomiting  as  the  principal  manifestation.  Fever 
and  tenderness  over  the  epigastrium,  which  are  characteristic  symp- 
toms of  gastritis,  are  practically  never  seen  in  indigestion.  Those 
forms  of  indigestion  which  have  fever  are  characterized  usually  by 
diarrhea  or  abnormal  movements  rather  than  by  vomiting,  and  diar- 
rhea is  usually  not  present  in  gastritis.  The  diagnosis  depends  on 
the  coexistence  of  vomiting,  continued  fever,  epigastric  pain  and 
tenderness. 

PROGNOSIS. — ^Attacks  of  acute  catarrhal  gastritis,  even  when 
properly  treated,  are  apt  to  last  for  from  three  to  seven  days.  When 
not  properly  treated  they  may  be  prolonged  or  chronic  gastritis 
may  develop.    When  properly  treated  the  prognosis  is  good. 
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TREATMENT.— The  treatment  of  acute  gastritis  is  much  like 
that  of  acute  indigesticm  with  vomiting.  The  initial  administration 
of  calomel  should,  however,  be  omitted.  It  is  necessary  also  that 
food  be  withheld  for  a  longer  period,  and  in  severe  cases  nothing 
should  be  given  by  mouth  for  several  days.  Whenever  it  is  neces- 
sary to  give  no  food  by  mouth  for  more  than  twenty*four  hours, 
rectal  feeding  should  be  instituted..  The  patent  may  be  given  from 
four  to  six  ounces  of  peptonized  milk,  or  of  a  6%  dextrose  solution 
every  four  hours,  by  rectimi.  A  little  salt  solution  may  also  be 
given  by  rectum  between  the  nutrient  enemata.  If  the  child  is 
very  thirsty,  iced  soda  water  in  very  small  doses  may  be  given  by 
mouth,  imless  it  appears  to  increase  the  vomiting. 

The  time  when  feeding  by  mouth  should  be  resumed,  must  depend 
upon  the  circumstances  of  the  individual  case.  In  general,  food  by 
mouth  should  not  be  given  imtil  a  marked  improvement  has  appeared 
in  the  symptoms.  Albumin  water  or  whey  are  good  preparations 
for  beginning  feeding.  Later,  a  very  weak  milk  modification  con- 
taining lime  water,  or  sodiimi  bicarbonate,  should  be  given.  The 
strength  of  the  food  is  gradually  increased  according  to  the  digestive 
requirements  of  the  individual.  When  serious  symptoms,  such  as 
prostration  and  collapse  occur,  the  general  measures  which  are  used 
are  like  those  in  similar  conditions. 

PROCTITIS 

Proctitis  is  an  inflammation  of  the  rectum,  and  may  be  acute  or 
chronic.  It  is  usually  coincident  with  inflammation  of  the  colon, 
but  may  occur  alone  as  the  result  of  trauma  or  the  extension  of 
inflammatory  processes  around  the  anus. 

SYMPTOMS. — The  symptoms  are  essentially  pain,  traces  of 
blood  mixed  with  mucus,  and  tenesmus. 

DIAGNOSIS. — ^The  diagnosis  from  reflex  inflammatory  conditions 
is  made  by  direct  inspection. 

TREATMENT.— The  treatment  is  to  keep  the  child  in  bed,  to 
keep  the  feces  soft  with  laxatives,  to  cleanse  the  rectum,  and,  ac- 
cording to  the  especial  lesions,  use  astringents  or  soothing  injec- 
tions. Where  there  is  pain  or  tenesmus,  suppositories  of  opium  are 
indicated. 

APPENDICITIS 

Appendicitis  occurs  at  all  ages,  and  is  not  especially  a  disease  of 
early  life.  Only  the  peculiarities  of  the  disease  as  seen  in  children 
will  be  described  here. 

ETIOLOGY. — Inflammation  of  the  vermiform  appendix  in  chil- 
dren is  most  frequent  between  the  ages  of  five  and  fifteen  years, 
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and  is  not  of  uncommon  occurrence.  It  is  very  rare  under  two 
years.  Several  cases  have  been  reported  as  early  as  seven  weeks. 
Boys  are  more  often  attacked  than  girls,  in  about  the  same  propor- 
tion as  in  adults.  Little  is  known  as  to  the  predisposing  or  exciting 
causes  of  an  attack.  Foreign  bodies  are  infrequent,  despite  the 
general  opinion,  and  although  the  presence  in  the  appendix  of  fecal 
concretions,  often  resembling  seeds  and  stones  of  fruit,  is  very  com- 
mon, their  exact  relation  to  the  inflammation  is  not  clear.  Intes- 
tinal worms,  both  lumbricoid  and  the  oxyuris,  have  been  found  within 
the  appendix  and  presumably  have  been  the  inciting  cause.  Direct 
trauma,  as  from  a  blow  in  the  abdomen,  is  sometimes  a  definite 
exciting  cause.  The  prevailing  opinion  is  to  consider  the  process 
an  infectious  inflammation,  though  no  specific  organism  has  been 
shown  to  cause  it.  On  the  contrary,  cultures  of  the  colon  bacillus 
alone,  or  mixed  infections  of  the  colon  bacillus  associated  with  the 
streptococcus,  pneimiococcus,  staphylococcus  albus  or  aureus,  the 
badllus  aerogenes,  and  certain  undetermined  anaerobic  organisms  are 
found.  The  transformation  of  the  appendix  into  a  closed  tube  is  to 
be  considered  as  a  consequence  rather  than  a  cause  of  appendicitis. 

PATHOLOGICAL  ANATOMY.— The  pathological  conditions  oc- 
curring in  the  course  of  an  appendicitis  are  exceedingly  varied,  and 
will  only  be  outlined.  In  the  early  stages  of  a  purely  appendicular 
lesion,  the  appendix  is  in  normal  position  and  may  show  only  slight 
swelling  and  congestion.  Usually  it  is  voluminous  from  extensive 
infiltration  of  its  walls,  very  turgescent,  and  often  shows  spots  of 
ecchymoses  with  intense  congestion  of  the  peritoneal  coat.  In  more 
advanced  stages  the  mucosa  is  soft  and  granular,  sometimes  gela- 
tinous, with  ecchymoses  and  ulcerations.  The  muscular  coats  are 
thickened  and  their  fibres  often  separated  by  minute  or  extensive 
accumulations  of  pus.  AH  these  changes  may  develop  in  from^ 
twenty-four  to  thirty-six  hours  after  the  onset  of  symptoms.  Per- 
foration and  gangrene  of  the  appendix,  in  part  or  in  whole,  are  simply 
further  steps  in  the  inflammatory  process,  and  are  especially  likely 
U>  occur  in  children. 

The  inflammation  is  rarely  confined  to  the  appendix,  but  by  ex- 
tension involves  the  p>eritoneal  coat  of  the  appendix  and  the  peri- 
toneum itself.  The  subsequent  course  is  very  variable.  The  pro- 
cess may  remain  local,  and  lead  to  a  peri-appendicular  inflammation, 
in  which  the  appendix,  cecum,  and  end  of  the  ileum  are  shut  off 
from  the  rest  of  the  p>eritoneal  cavity  by  adhesions,  with  or  without 
the  formation  of  pus;  or  the  infection  may  spread  directly  from  the 
appendix  to  the  general  peritoneal  cavity,  with  the  production  of 
general  septic  peritonitis.  The  location  of  the  pus  in  cases  of  abscess 
formation  depends  to  some  extent  upon  the  location  of  the  appendix. 
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in  which  there  is  considerable  variation.  It  may  be  either  iliac, 
pre-rectal,  sub-umbilical,  retro-cecal,  or  lumbar  in   ts  disposition. 

A  most  malignant  form  of  general  peritonitis  may  follow  a  simple 
parietal  appendicitis  without  perforation  or  gangrene  of  the  appendix, 
and  give  rise  to  a  clinical  picture  more  suggestive  of  septicemia 
than  of  peritonitis. 

A  simple  appendicitis,  sometimes  called  catarrhal,  may  produce 
so  much  thickening  of  the  walls  and  infiltration  of  the  submucosa 
with  leucocytes,  and  subsequent  formation  of  granulation  tissue,  as 
to  cause  an  obliteration  of  the  lumen  of  the  appendix.  If  the  lumen 
is  completely  obliterated,  it  may  render  the  patient  immune  to 
subsequent  attacks,  but  if  only  partial,  it  favors  the  collection  of 
pockets  of  pus  and  cyst  formation,  and  the  organ  is  then  a  constant 
source  of  danger. 

SYMPTOMS. — In  many  cases  the  symptoms  of  appendicitis  in 
children  are  like  those  of  appendicitis  in  adults,  presenting  the  familiar 
picture  of  abdominal  pain,  localized  tenderness,  muscular  rigidity, 
and  distention  with  vomiting  and  fever.  This  adult  type  is  most 
common  in  older  children,  and  presents  comparatively  little  diffi- 
culty in  diagnosis.  In  younger  children,  the  clinical  manifestations 
of  the  disease  are  often  very  atypical,  and  present  the  greatest  diffi- 
culties in  diagnosis.  The  younger  the  child,  the  more  irregular  is 
the  onset  and  course  likely  to  be,  and  the  greater  the  difficulty  in 
recognizing  the  nature  of  the  disease. 

The  atypical  features  of  the  disease  may  be  smnmarized  as  fol- 
lows: Pain,  while  usually  present,  is  often  indefinite  and  hard  to 
recognize.  It  often  appears  to  be  paroxysmal  in  character,  attacks 
of  crying  coming  at  more  or  less  regular  intervals.  It  is  often  not 
definitely  referred  to  the  right  iliac  region,  or  even  to  the  right  side, 
but  is  referred  at  different  times  to  various  parts  of  the  abdomen. 
In  infants  restlessness  and  irritability  may  be  the  only  sign  of  pain, 
or  there  may  be  frequent  attacks  of  crying.  When  these  manifes- 
tations occur  in  paroxysms,  with  quiet  intervals,  it  is  particularly 
suspicious. 

Tenderness  on  abdominal  palpation  is  often  still  more  difficult  to 
recognize  than  pain.  Young  children  cannot  cooperate  with  the 
examining  physician  in  saying  when  palpation  hurts  them,  and  the 
examiner  must  judge  by  the  facial  expression  and  actions  of  the 
patient.  Young  children  often  resist  examination  strenuously,  or, 
if  nervous  and  sensitive,  shrink  from  the  slightest  touch.  Even  when 
they  are  old  enough  to  answer  questions,  their  replies  may  be 
misleading.  When  evidences  of  pain  on  palpation  are  found,  the 
tenderness  often  cannot  be  localized.  When  localized  tenderness  is 
foimd,  it  is  often  not  situated  in  the  right  iliac  region,  but  high  up 
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on  the  right  side,  near  the  liver,  or  nearer  the  centre  of  the  abdomen. 
I  have  seen  cases  in  which  tenderness  appeared  to  be  entirely  absent. 

Muscular  rigidity  is  often  equally  diflScult  to  determine.  In  young 
children  it  is  often  necessary  to  divert  the  attention  from  the  exami- 
nation, and  this  can  only  be  accomplished  by  the  exercise  of  tact 
and  patience.  When  the  physician  can  be  sure  that  real  invol- 
untary spasm  of  the  muscles  of  the  abdominal  wall  is  present,  it  is 
a  sign  of  great  importance.  Even  when  the  examination  is  satis- 
factory, muscular  rigidity  may  be  absent. 

Often  the  only  evidences  of  tenderness  and  muscular  rigidity  are 
a  disinclination  on  the  part  of  the  child  to  move  the  trunk  or  lower 
extremities,  or  signs  of  pain  when  the  patient  is  moved.  Sometimes 
the  right  thigh,  or  both  thighs,  are  held  rigidly  flexed. 

Abdominal  distention  may  be  present  or  absent.  When  present 
in  connection  with  other  symptoms,  it  is  an  aid  in  diagnosis.  Fever 
in  children  is  apt  to  be  higher  than  in  adults,  and  high  fever  in  con- 
nection with  any  abdominal  symptoms,  but  unaccompanied  by  diar- 
rhea, is  very  significant.  There  are  many  exceptions,  however. 
While  some  fever  is  almost  always  present,  the  temperature  may  be 
very  moderately  raised.  Constipation  is  usually  present,  but  may 
be  absent,  and  diarrhea  is  sometimes  seen.  There  is  usually  a  poly- 
morphonuclear leukocytosis,  the  white  count  being  about  20,000. 
Acetonuria  is  usually  present  early  in  the  disease. 

Of  all  the  symptoms  of  appendicitis  in  early  life,  vomiting  is  the 
most  common.  In  insidious  cases  the  symptom-complex  is  vomiting, 
fever,  and  paroxysmal  crying.  The  other  symptoms  and  signs  are 
confirmatory  when  present,  but  are  often  absent,  or  difficult  to 
recognize. 

Course  of  the  Disease.— When  the  clinical  picture  of  appen- 
dicitis in  children  resembles  that  seen  in  adults,  the  course  and  ter- 
mination of  the  disease  are  also  like  those  of  adults.  The  symptoms 
may  improve  after  a  few  days,  and  recovery  may  take  place,  to  be 
followed  by  another  attack  after  a  number  of  months.  In  other 
cases  the  symptoms  may  either  slowly  or  rapidly  increase  in  severity, 
with  continued  vomiting  and  fever,  rising  pulse  and  temperature, 
increasing  abdominal  distention  and  rigidity,  and  increasing  pros- 
tration. In  such  cases  death  occurs  as  a  result  of  general  perito- 
nitis in  from  four  to  eight  days. 

In  the  atypical  types,  so  common  in  younger  children,  the  course 
of  the  disease  is  much  more  irregular.  The  indefinite  clinical  picture 
may  persist  for  several  days.  Only  comparatively  slight  vomiting, 
moderate  fever,  and  indefinite  evidences  of  pain  may  be  present 
after  the  onset.  The  child  is  fretful,  wants  to  be  let  alone,  and  resists 
examination  so  that  definite  tenderness  cannot  be  made  out.  Pros- 
tration is  not  marked,  and  the  child  may  not  seem  very  ill.     Never- 
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theless,  under  these  circumstances  gangrene  or  perforation  may 
occur  without  preliminary  warning.  The  child  now  begins  to  get 
worse,  either  gradually  or  rapidly,  and  begins  to  look  seriously  ill, 
while  the  pulse  rate  rises,  prostration  increases,  and  abdominal  dis- 
tention becomes  marked.  At  operation,  a  gangrenous  appendix  and 
general  peritonitis  may  be  found,  or  a  localized  appendix  abscess. 

DIAGNOSIS. — ^Abdominal  tenderness  is  the  sign  of  greatest  diag- 
nostic significance  in  children,  when  it  can  be  obtained.  It  is  not 
a  conmion  symptom  in  infants  and  young  children,  and  is  not  seen 
in  the  acute  disturbances  of  digestion  or  in  infectious  diarrhea.  Be- 
side appendicitis  it  is  seen  most  often  in  intussusception  and  lobar 
pneimionia.  Intussusception  is  excluded  by  the  other  peculiarities 
of  its  symptom-complex,  such  as  bloody  intestinal  discharges,  and 
the  finding  of  a  definite  rounded  tumor.  The  diagnosis  between 
appendicitis  and  early  lobar  pneumonia  is  often  very  difl&cult.  Pneu- 
monia is  much  more  often  mistaken  for  appendicitis  than  vice  versa. 
In  appendicitis  the  rate  of  respiration  is  not  so  much  accelerated 
as  in  pneumonia,  vomiting  is  a  more  pronounced  and  persistent 
symptom,  and  the  abdominal  tenderness,  while  it  may  not  be  local- 
ized in  the  right  iliac  region,  is  usually  accompanied  by  involuntary 
muscular  spasm,  which  sign  is  absent  in  pneumonia.  The  diagnosis 
may  be  in  doubt  imtil  the  signs  of  pneumonia  appear  in  the  lungs. 
Paroxysmal  pain,  continued  vomiting,  and  increasing  prostration 
point  toward  appendicitis. 

In  those  cases  in  which  abdominal  tenderness  cannot  be  made  out, 
the  diagnosis  is  often  still  more  difficult.  It  usually  depends  on  the 
combination  of  fever,  vomiting,  constipation,  pain,  especially  if 
paroxysmal,  and  the  absence  of  any  evidence  of  other  adequate  cause 
for  the  symptoms. 

I  have  seen  appendicitis  in  which  fever,  vomiting,  and  acetonuria 
were  the  main  symptoms,  mistaken  for  acidosis  until  after  general 
peritonitis  had  developed. 

PROGNOSIS. — The  prognosis  depends  largely  upon  how  early 
the  diagnosis  is  made  and  the  skill  of  the  surgeon  who  is  called  for 
consultation  and  operation.  Cases  undoubtedly  recover  in  many 
instances  without  op>eration,  but  the  extreme  gravity  of  the  results 
of  an  extension  of  the  inflammation  to  the  peritoneum,  and  the 
realization  that  this  accident  may  occur  at  almost  any  time,  even  in 
the  cases  which  are  apparently  running  a  mild  course,  render  general 
statistics  of  little  value  in  the  consideration  of  an  individual  case. 
We  should  not  lose  sight  of  the  fact  that  in  infancy  we  see  most 
frequently  the  very  severe  and  acute  forms  of  the  disease,  and  there 
is  the  special  tendency  to  perforation  and  gangrene  and  extension 
to  the  peritoneum,  with  its  very  serious  consequences. 
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TREATMENT. — ^I  believe  that  every  case  of  appendicitis  in 
children  should  be  operated  upon  as  soon  as  the  diagnosis  is  made. 
The  danger  of  delay  is  greater  in  children  than  in  adults,  because  the 
disease  may  be  so  much  more  insidious  in  its  onset  and  course, 
that  gangrene,  perforation,  and  peritonitis  may  occur  with  very  little 
warning.  Consequently,  if  the  diagnosis  of  appendicitis  can  be  made, 
or  if  it  is  even  suspected,  the  surgeon  should  be  called  in  immediately. 
If  the  diagnosis  is  fairly  clear,  no  time  should  be  wasted  with  blood 
coimts,  or  with  observation  of  the  progress  of  the  case.  The  opera- 
tion should  be  promptly  performed.  I  have  seen  serious  mistakes 
made  in  waiting  too  long  by  surgeons  who  were  more  familiar  with 
the  disease  as  it  manifests  itself  in  adults  than  in  children.  There 
is  no  medical  treatment  other  than  that  which  is  purely  symptomatic. 
Absolute  rest  in  bed,  irrespective  of  the  severity  of  the  symptoms, 
is  of  first  importance;  local  applications  of  ice  should  be  used  to 
control  the  pain,  or,  if  the  child  objects,  as  is  frequently  the  case, 
hot  fomentations  should  be  tried.  Cathartics  and  laxatives  should 
be  avoided,  and  the  bowels  moved  by  enemata.  Blisters  should  not 
be  used.  Opium  is  strongly  objected  to  by  surgeons  as  tending  to 
mask  the  symptoms;  if  it  can  be  avoided,  it  is  far  better  to  do  so; 
but  very  small  doses,  sufficient  to  keep  the  patient  from  excessive 
pain  and  fairly  quiet,  are  probably  in  children  a  lesser  danger  than 
that  which  would  be  caused  by  hours  of  pain,  crying,  and  intense 
restlessness. 


VIII.    UNCLASSIFIED  DISEASES 

Under  this  heading  will  be  considered  certain  conditions  which 
cannot  be  classified  under  any  of  the  foregoing  groups,  because  their 
etiology  is  either  unknown,  or  exceptional,  or  very  varied. 

CONSTIPATION 

Constipation  is  a  condition  in  which  the  number  of  stools  passed 
is  less  than  the  normal,  or  in  which  the  consistency  of  the  stools  is 
greater  than  the  normal.  It  is  not  a  disease,  but  a  symptom.  To 
recognize  constipation  one  must  be  familiar  with  the  normal  number 
and  consistency  of  the  intestinal  discharges  in  the  various  periods 
of  early  life.  During  the  first  year  of  life,  the  normal  daily  niunber 
of  evacuations  is  two  or  three  in  breast-fed  infants,  and  one  to  three 
in  the  artificially-fed.  The  consistency  is  normally  somewhat  greater 
in  the  artificially-fed,  but  should  not  be  so  great  as  to  cause  any 
evidences  of  discomfort  on  passage.  In  the  second  year  the  normal 
number  of  discharges  daily  is  one  or  two,  and  in  later  childhood 
one  is  the  usual  number. 

ETIOLOGY. — The  causes  of  constipation  are  very  numerous  and 
varied,  and  often  the  condition  is  due  to  the  joint  action  of  several 
causes.  It  is  difficult  to  make  a  satisfactory  classification  of  the 
various  kinds  of  constipation,  and  the  various  etiological  factors 
involved.  The  following  classification,  while  not  logically  consistent 
in  every  respect,  is  convenient  for  reference  in  the  diagnosis  of  a 
given  case. 

Table  62 
Causes  of  Constipation 

fHeredity 

1.  Constitutional -{ Thyroid  insufficiency 

[Backward  development 

fLonj;  colon 

2.  Mechanical j  Intestinal  lesion 

(Obstruction  from  pressure 

[Fissure  of  anus 

3.  Reflex  (spasmodic) <  Hemorrhoids 

[Large,  hard  stools 

4.  Partial  paralysis fOpium 

\Acute  infectious  disease 

(Too  weak  food 
Too  little  fat 
^ Excess  of  fat 

Heating  of  milk 
Too  little  solids 
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Table  62 — Continued 


6.  Muscular  weakness  (atonic). 


Prolonged  indigestion 

Malnutrition 

Rachitis 

Lack  of  exercise 

Abuse  of  laxatives 

Lack  of  proper  training 


Constitutional  Causes. — There  is  no  doubt  that  certain  children 
have  a  constitutional  tendency  toward  constipation,  which  often 
appears  during  early  infancy.  There  are  so  many  instances  in  which 
constipation  is  seen  in  both  parent  and  child,  without  other  obvious 
cause,  that  it  is  probable  that  heredity  plays  some  part.  Neverthe- 
less, the  possibility  of  coincidence  cannot  be  overlooked,  and  it  is 
probable  that  the  part  played  by  heredity  is  a  minor  one.  Thyroid 
insufficiency  is  a  possibility  which  must  not  be  forgotten  in  infancy. 
In  a  marked  case  of  cretinism,  the  cause  of  the  constipation  would 
not  be  overlooked,  but  in  many  cases  the  characteristic  stigmata 
are  slight  or  absent.  It  is  probable  that  a  relative  backwardness  of 
the  functional  development  of  the  digestive  glands,  such  as  the  liver 
and  intestinal  glands,  may  be  a  contributing  cause  in  some  cases 
in  young  infants. 

With  the  exception  of  insufficiency  of  the  thyroid,  the  causes  in 
this  group  can  neither  be  recognized,  nor  removed,  and  must  be 
regarded  as  representing  an  underlying  constitutional  factor,  which 
in  the  case  of  heredity  is  permanent,  and  in  the  case  of  backward 
development  is  temporary.  The  treatment  of  constipation  from 
thyroid  insufficiency  is  that  of  cretinism. 

Mechanical  Causes. — The  large  intestine,  especially  the  sigmoid 
flexure,  in  the  infant  is  relatively  longer  than  in  later  life,  and  has 
a  proportionately  longer  mesentery.  This  allows  more  opportunity 
for  bends  and  kinks,  and  may  be  a  constant  contributing  cause  in 
the  constipation  of  infancy.  In  some  cases,  the  colon  may  be  abnor- 
molly  long.  There  may  be  a  congenital  lesioft  involving  some  portion 
of  the  intestine,  such  as  a  partial  stenosis,  a  Jackson's  membrane,  or 
peritoneal  adhesions  resulting  from  some  inflammatory  process  before 
or  after  brth  Such  adhesions  are  not  very  rare  in  post-mortems  of 
infants.  Hirschprung^s  disease  is  a  recognized  mechanical  cause  of 
constipation.  Moreover,  some  lesion  not  directly  involving  the 
intestine,  such  as  tumory  may  cause  mechanical  obstruction  from 
pressure. 

Some  of  the  mechanical  causes,  such  as  tumor  and  Hirschprung's 
disease,  may  be  recognized  by  physical  examination.  Usually,  how- 
ever, the  recognition  of  a  mechanical  cause  for  constipation  depends 
on  the  examination  of  roentgenograms  taken  after  bismuth  meals  and 
bismuth  rectal  injections.  Some  mechanical  causes  cannot  be 
diagnosed. 
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Reflex  Causes. — Mechanical  irritation,  usually  in  the  rectum  or 
at  the  anus,  may  produce  a  spasm  of  the  musculature  of  the  intes- 
tinal walls.  This  is  the  so-called  spasmodic  form  of  constipation. 
It  is  seen  in  such  conditions  as  fissure  of  the  anus,  or  hemorrhoids. 
The  passage  of  large,  hard  stools  is  perhaps  the  most  frequent  cause 
of  spasmodic  constipation.  The  other  causes  of  constipation  must 
be  sought  in  explanation  of  the  hard  stools. 

The  reflex  causes  of  constipation  are  recognized  by  examination. 

Partial  Paralysis. — Constipation  Inay  be  caused  by  a  paralysis 
of  peristalsis,  coming  not  from  muscular  weakness,  but  from  impaired 
innervation.  This  is  the  probable  explanation  of  the  symptomatic 
constipation  seen  in  acute  infectious  disease.  The  same  sort  of  con- 
stipation is  seen  as  the  result  of  the  administration  of  opium,  usually 
in  the  form  of  paregoric  or  some  "soothing  sjTup."  The  possi- 
bility of  this  cause  must  always  be  remembered.  Sometimes  a  nurse 
may  be  giving  some  form  of  opium  to  quiet  the  baby  without  the 
knowledge  of  the  parents. 

In  acute  infectious  disease,  the  cause  of  the  symptom  is  obvious. 
The  recognition  of  opium  depends  on  the  history,  or  on  the  detective 
investigation  of  the  physician. 

Dietary  Causes. — This  group  includes  causes  which  are  far  com- 
moner  than  any  of  the  foregoing.  In  infants  the  commonest  dietary 
cause  is  insufficient  food.  The  milk  may  be  insufficient  in  quan- 
tity, or  may  be  too  weak  in  composition.  This  cause  is  met  with 
both  in  breast-fed  infants  and  in  the  artificially-fed.  The  infants  are 
constipated,  because  the  solids  of  the  food  are  so  completely  absorbed 
that  not  enough  residue  is  left  to  form  the  normal  amount  of  feces. 
Constipation  may  also  occur  when  the  food  contains  insufficient  fat. 
The  fat  forms  the  principal  bulk  of  the  feces  in  infants,  and  if  the 
carbohydrate  and  protein  be  completely  absorbed,  there  is  not  enough 
fecal  matter.  An  excess  of  fat  is,  however,  a  more  common  cause  of 
constipation  in  artificially-fed  infants.  In  this  instance  the  bulk  of 
the  stools  is  not  diminished,  nor  is  the  number  of  discharges,  but 
the  stools  are  large  and  hard.  The  light  yellow  or  gray  color,  and 
occasional  dry,  crumbling  consistency  of  the  "soap  stools"  have  been 
described  under  indigestion  from  an  excess  of  fat.  An  excess  of 
starch  in  the  food  may  cause  constipation,  but  in  this  instance  the 
symptom  is  due  to  muscular  weakness  from  the  effects  of  prolonged 
fermentation.  In  older  children  constipation  may  be  seen  in  indi- 
gestion from  an  excess  of  sugar,  but  this  form  is  also  due  to  muscular 
weakness,  and  will  be  described  in  the  next  group.  The  heating  of 
milk,  especially  if  the  milk  be  boiled  or  sterilized  instead  of  pasteur- 
ized, may  be  a  cause  of  constipation,  but  this  cause  is  less  common 
than  is  generally  supposed,  and  has  never  actually  been  proven. 


Constipation  151 

In  older  children  constipation  may  be  caused  by  a  faulty  diet. 
One  fault,  seen  mainly  in  the  second  year,  is  the  giving  of  too  much 
milk.  A  baby  of  this  age  is  sometimes  so  fond  of  milk  that  it  is 
given  more  than  it  should  have,  or  the  mother  is  fearful  that  solid 
food  will  cause  digestive  disturbance,  and  believes  that  milk  is 
"safer."  A  baby  in  the  second  year  should  not  take  more  than 
forty  ounces  of  milk  in  the  twenty-four  hours.  Another  dietary 
fault  in  older  children  is  the  giving  of  an  insufficient  amount  of  cereal^ 
cooked  fruity  and  green  vegetables. 

The  dietary  causes  of  constipation  are  recognized  by  a  careful 
and  painstaking  inquiry  into  every  detail  of  the  child's  diet. 

Muscular  Weakness. — Muscular  weakness  is  not  a  primary 
cause  of  constipation,  but  a  condition  secondary  to  a  variety  of 
causes.  This  is  the  well-known  "atonic**  form  of  constipation, 
which  is  one  of  the  commonest  encountered  in  early  life.  The  essen- 
tial condition  is  a  weakness  or  atony  of  the  muscles  of  the  intestinal 
wall.  Weakness  of  the  muscles  of  the  abdominal  wall  is  not  infre- 
quently an  accompanying  condition  and  contributing  factor.  Prob- 
ably the  commonest  cause  is  prolonged  indigestion^  especially  when 
due  to  an  excess  of  carbohydrate.  While  carbohydrate  indigestion 
in  infants  produces  loose  movements  from  the  irritating  products 
of  fermentation,  the  excessive  gas  formation  and  intestinal  distention 
causes  an  atony  of  the  intestinal  muscles,  which  will  later  result  in 
constipation.  This  is  especially  common  in  the  carbohydrate  indi- 
gestion of  older  children.  Moreover,  in  many  chronic  digestive 
disturbances,  and  in  many  other  chronic  diseases,  malnutrition, 
involving  all  the  tissues  of  the  body  is  a  common  condition.  The 
muscles  of  the  intestinal  wall  and  the  abdominal  muscles  are  involved 
in  this  general  wasting,  and  muscular  atony  is  the  result.  One  form 
of  disturbed  nutrition,  in  which  atonic  constipation  is  very  common, 
is  rickets. 

Lack  of  exercise  leads  to  general  muscular  atony,  and  the  muscles 
of  the  intestine  are  also  involved.  This  cause  is  not  confined  to 
older  children,  for  infants  are  often  kept  too  quiet,  and  not  allowed 
to  kick  and  use  their  limbs.  Another  cause  is  lack  of  training.  While 
still  in  infancy,  children  can  be  taught  to  empty  the  bowel  at  a  regu- 
lar and  proper  time,  and  this  training  should  be  carried  out  as  early 
as  possible.  With  older  children  it  is  essential  that  the  child  be 
not  allowed  to  wait  until  the  spirit  moves  him  to  evacuate  the  bowels, 
but  that  he  should  be  made  to  go  to  the  water  closet  at  a  regular 
time  each  day,  preferably  after  breakfast  in  the  morning.  If  this 
is  not  done,  children  will  often  develop  constipation  through  neg- 
lecting their  bowels,  as  they  allow  their  various  absorbing  interests 
to  make  them  postpone  going  to  the  water  closet  even  when  they 
feel  the  impulse.    Muscular  atony  will  in  time  follow  such  neglect. 
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The  atonic  form  of  constipation  can  be  recognized  only  from  a 
very  careful  history  of  the  case,  including  every  detail  of  the  child's 
daily  life. 

SYMPTOMS. — The  general  symptoms  caused  by  constipation  in 
children  are  indefinite,  variable  in  kind  and  severity,  and  sometimes 
entirely  absent.  In  infancy,  the  only  symptom  may  be  signs  of 
general  discomfort,  irritability,  and  sometimes  sleeplessness.  The 
trouble  may  sometimes  be  recognized  only  by  the  straining  and 
effort  which  accompanies  defecation.  In  some  cases  flatulence  and 
colic  are  the  most  prominent  symptoms.  In  older  children  the  most 
prominent  symptoms  are  either  a  tendency  to  headaches,  or  abdom- 
inal pain  and  discomfort.  In  both  infancy  and  childhood,  a  coated 
tongue  and  bad  breath  are  frequent  symptoms.  None  of  these 
symptoms  is  peculiar  to  constipation,  nor  in  any  way  diagnostic. 
There  are  often  no  general  symptoms,  and  this  is  particularly  likely 
to  be  the  case  when  the  constipation  is  due  to  atony  of  the  lower 
part  of  the  intestine. 

Pain  is  almost  always  present  in  the  spasmodic  form,  and  is  usu- 
ally present  in  the  t>'pe  characterized  by  the  passage  of  large,  hard 
stools.  In  this  t>T)e  streaks  of  blood  with  the  feces  are  not  un- 
common. 

DIAGNOSIS. — Constipation  being  a  symptom,  its  diagnosis  is 
of  course  obvious.  The  important  thing  is  the  diagnosis  of  the 
etiology  of  the  condition.  This  depends  on  a  thorough  knowledge 
of  all  the  various  possible  etiological  factors.  It  demands  a  very 
careful  history,  which  should  include  every  detail  concerning  the 
child's  diet,  habits,  and  daily  life.  A  most  thorough  physical  ex- 
amination, which  should  usually  include  a  rectal  examination,  should 
be  made  in  every  case.  Roentgenograms,  taken  after  a  bismuth 
meal,  or  a  bismuth  enema,  constitute  an  important  diagnostic  pro- 
cedure, and  should  be  employed  in  every  case  in  which  the  etiology 
is  not  immediately  obvious. 

PROGNOSIS. — The  prognosis  of  constipation  depends  on  the 
etiological  factors  involved.  In  some  cases  due  to  easily  removable 
causes,  such  as  improper  diet,  or  the  use  of  opium,  the  prognosis  for 
immediate  improvement  is  good.  Such  causes  as  insufficient  exercise, 
lack  of  proper  training,  and  the  abuse  of  laxatives  are  removable, 
but  when  they  have  resulted  in  the  development  of  the  atonic  form 
of  constipation,  the  process  of  recovery  is  much  slower,  and  while 
the  eventual  prognosis  is  good,  considerable  time  is  often  required 
before  improvement  is  noted.  The  prognosis  of  constipation  secon- 
dary to  other  diseases  is  that  of  the  causative  condition,  but  here 
again,  if  such  causes  as  malnutrition  or  prolonged  indigestion  have 
resulted  in  the  atonic  form  of  constipation,  recover)  is  comparatively 
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slow.  In  cases  hi  which  heredity  plays  an  important  part,  the  ten- 
dency toward  constipation  is  more  persistent,  but  even  in  such  cases, 
backward  development  usually  plays  some  r61e,  and  the  tendency 
may  be  outgrown  in  time.  In  cases  due  to  a  lesion  of  the  intestine, 
the  prognosis  depends  on  the  possibility  of  removing  the  cause. 

TREATMENT.  Removal  of  the  Cause.— The  treatment  of 
constipation  is  removal  of  the  cause,  or  treatment  of  the  cause. 
Such  causes  as  heredity,  and  backward  development  cannot,  of  course, 
be  removed  or  treated.  On  the  other  hand,  such  causes  as  cretinism 
and  the  abuse  of  drugs  can  be  quickly  remedied.  Such  mechanical 
causes  as  anatomical  lesions  involving  the  intestine,  can  only  be 
remedied,  if  at  all,  by  some  radical  surgical  operation.  When  consti- 
pation is  due  to  the  long  infantile  colon,  only  time  and  growth  can 
remove  the  cause.  Both  fissure  of  the  anus  and  hemorrhoids  are 
easily  cured  in  childhood;  during  the  treatment  the  stools  must  be 
kept  soft  with  some  mild  laxative.  In  the  t>T)e  of  spasmodic  consti- 
pation due  to  the  passage  of  large,  hard  stools,  the  first  cause  is 
dietetic,  and  the  treatment  is  that  of  the  cause.  The  treatment  of 
the  symptomatic  constipation  seen  in  acute  infectious  diseases  is 
described  under  the  diseases  in  which  it  occurs.  It  consists  in  the 
use  of  enemata,  or  of  mild  laxatives.  In  infants  with  acute  infectious 
disease,  the  bowels  can  be  kept  properly  open  with  magnesia.  In 
older  children,  sodium  phosphate,  cascara,  or  phenolphthalein,  are 
required.  Constipation  due  to  recognizable  dietary  errors  is  easily 
remedied  by  removal  of  the  cause.  When  the  cause  is  some  under- 
lying chronic  disease,  such  as  prolonged  indigestion,  malnutrition 
and  rickets,  the  treatment  is  that  of  the  cause.  Such  causes  as 
lack  of  exercise,  lack  of  training,  and  the  abuse  of  laxatives  are 
removable. 

Dietetic  Treatment. — In  many  cases  of  constipation,  the  cause 
cannot  be  immediately  remedied,  but  the  underlying  disease  requires 
prolonged  treatment.  In  other  cases,  while  the  cause  can  be  re- 
moved, its  removal  is  not  followed  by  immediate  relief  of  symptoms. 
This  is  particularly  true  when  the  constipation  is  of  the  atonic  type. 
It  becomes  necessary  to  treat  the  constipation  in  the  meantime. 
The  treatment  of  constipation  is  mainly  dietetic. 

The  measures  employed  to  improve  a  weak  breast-milk  have  been 
described  in  the  division  on  Feeding.  In  artificially-fed  infants, 
changes  may  be  made  in  the  composition  of  the  food,  with  a  view  to 
finding  the  combination  of  the  food  elements  best  suited  to  the 
needs  of  the  individual  baby.  The  food  may  be  cautiously  strength- 
ened in  composition,  while  signs  of  indigestion  are  carefully  watched 
for.  It  is  not,  however,  a  good  plan,  in  a  baby  who  is  digesting  well, 
and  gaining  weight,  to  make  much  change  in  the  composition  of  the 
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food.  It  is  particularly  dangerous  to  increase  the  quantity  of  cow's 
milk  fat  in  the  food,  simply  for  the  purpose  of  treating  constipation. 
Only  in  cases  where  the  baby  is  getting  less  food  or  less  fat  than  he 
can  digest,  is  it  safe  to  make  much  increase.  The  feeding  of  an 
infant  is  guided  by  his  digestive  peculiarities,  and  there  is  compara- 
tively little  room  for  treating  the  constipation  of  infancy  by  dietetic 
measures,  beyond  the  correction  of  an  error.  In  some  cases  the 
substitution  of  a  maltose-dextrin  preparation  in  place  of  lactose  will 
have  a  good  eflfect  on  constipation.  For  this  purpose  the  malt  ex- 
tracts are  better  than  the  dry  dextri-maltose  preparations.  Orange 
juice  may  be  given  to  infants  in  the  second  half  of  the  first  year.  Also, 
at  this  age,  oatmeal  water  or  oatmeal  jelly  may  often  be  advantage- 
ously substituted  for  barley  water. 

In  the  second  year  there  is  more  scope  for  dietetic  treatment. 
The  amount  of  milk  may  be  slightly  reduced,  but  cream  should  not 
be  substituted,  because  while  the  giving  of  more  cream  will  improve 
the  constipation,  it  may  cause  indigestion  in  a  very  insidious  way. 
The  slight  reduction  in  milk  should  be  made  up  by  an  increase  in 
the  amount  of  solid  food.  The  coarser  farinaceous  foods  are  valuable 
as  peristaltic  stimulants.  Graham  bread  should  be  substituted  for 
white  bread,  graham  crackers  may  be  substituted  for  zwieback,  and 
oatmeal  should  be  the  preferred  cereal.  Meat  broths  and  beef  juice 
are  valuable  on  account  of  the  laxative  eflfect  of  their  salts  and  ex- 
tractives. Fruits  are  valuable,  but  only  the  juice  should  be  given 
until  the  child  is  over  fifteen  months.  Between  the  fifteenth  and 
eighteenth  months  baked  apple,  apple  sauce,  or  prune  pulp  may  be 
given  daily.  Toward  the  end  of  the  second  year  a  little  of  the  green 
vegetables,  such  as  spinach,  string  beans,  and  asparagus  may  be 
cautiously  tried. 

In  older  children  the  quantity  of  milk  may  be  reduced,  and  also 
the  quantity  of  starchy  food.  Graham  bread  should  be  used,  and 
bran  biscuits  are  often  valuable.  Meat  and  broth  may  be  given 
freely.  One  of  the  green  vegetables  should  be  given  every  day. 
Cooked  fruit  of  any  kind  should  be  given,  but  raw  fruit  not  until 
the  child  is  over  three  years  of  age.  Care  must  be  taken,  however, 
not  to  produce  indigestion  by  the  giving  of  too  much  fruit  and  coarse 
food.  Plenty  of  water  should  be  given  between  meals.  It  is  often 
a  good  plan  to  give  a  half  a  glass  of  some  sparkUng  water,  such  as 
ApoUinaris,  an  hour  before  breakfast. 

Other  General  Measures. — It  is  essential  that  regular  habits 
in  connection  with  the  evacuation  of  the  bowels  be  established. 
Even  in  babies,  training  is  not  difficult.  The  baby  should  be  put  in 
a  properly  constructed  chair  at  a  regular  hour  eadi  day,  and  a  sup- 
pository made  from  a  roll  of  paper  dipped  in  sweet  oil,  or  a  soap 
suppository,  should  be  inserted  to  supply  a  local  stimulus.    As  soon 
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as  the  habit  is  established,  the  suppositories  should  be  omitted,  or 
the  baby  may  easily  become  dependent  on  them.  Older  children 
should  be  trained  never  to  neglect  an  impulse  to  evacuate  the  bowels 
and  should  be  made  to  go  to  the  water  closet  every  morning  inmie- 
diately  after  breakfast. 

Massage  of  the  abdomen  is  useful  as  a  routine  treatment,  but 
should  not  be  relied  on  without  other  measures.  It  should  be  given 
for  five  minutes  just  after  the  child  goes  to  bed,  and  just  before 
it  gets  up.  The  hand  should  not  be  oiled,  and  the  skin  should  not 
be  rubbed,  but  the  hand  and  abdominal  wall  should  roll  together 
over  the  deeper  structures. 

Medicinal  Treatment. — ^Laxatives  must  be  used,  when  other 
measures  do  not  suffice.  The  best  laxative  for  an  infant  is  milk 
of  magnesia,  and  it  is  often  required,  because  of  the  limitations  of 
dietetic  treatment  at  this  age.  It  is  better  not  to  give  the  milk  of 
magnesia  in  a  single  daily  dose,  but  to  divide  the  daily  amount  so- 
that  it  is  given  in  all  the  food  taken  by  the  infant.  In  a  breast- 
fed infant,  the  magnesia  may  be  given  in  a  teaspoonful  of  water  im* 
mediately  before,  or  during,  each  nursing.  In  an  artificially-fed 
baby,  the  magnesia  may  be  put  into  every  bottle.  The  daily  amoimt 
to  begin  with  should  be  a  teaspoonful,  and  this  should  be  so  divided 
that  a  baby  receiving  six  feedings  should  have  ten  drops  of  milk  of 
magnesia  put  into  every  bottle,  or  given  before  each  nursing.  The 
number  of  drops  thus  given  in  each  feeding  should  be  increased  or 
diminished  according  to  circumstances,  imtil  just  the  right  quantity 
is  foimd  to  cause  a  daily  normal  evacuation  of  the  bowels.  The 
minimum  amount  which  will  produce  this  effect  should  always  be 
used,  and  as  the  constipation  improves,  an  effort  should  be  made 
to  reduce  the  amount  of  magnesia  till  it  can  be  omitted  altogether. 
The  advantage  of  giving  milk  of  magnesia  in  this  way  is  obvious. 
Any  laxative  in  a  child,  when  given  in  single  daily  doses,  produces 
a  maximum  stimulus,  and  tends  to  make  the  patient  dependent  on 
the  drug.  When  milk  of  magnesia  is  given  in  the  food,  the  effect 
is  to  make  all  the  food  more  laxative,  and  this  is  just  like  dietetic 
treatment,  and  is  just  the  result  which  we  wish  to  obtain  in  infants. 

This  method  of  administering  milk  of  magnesia  may  also  be  used 
in  the  second  year.  When  a  daily  amount  of  two  or  three  teaspoon- 
fuls  given  in  divided  doses  in  the  milk  fails  to  produce  a  satisfactory 
result,  sodium  phosphate  should  be  substituted.  It  should  be  given 
divided  in  the  same  way  in  the  milk,  the  twenty-four  amount  being: 
sixty  to  ninety  grains. 

When  both  milk  of  magnesia  and  sodium  phosphate  fail  to  pro- 
duce the  desired  result,  the  child  is  usually  over  eighteen  months 
old,  and  the  variety  of  its  diet  makes  dietetic  measures  more  effec- 
tive, so  that  it  is  less  necessary  to  give  the  laxative  in  the  food.    In 
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cases  of  this  kind,  and  in  older  children  in  general,  the  two  best  lax- 
atives for  chronic  constipation  are  phenolphtlialein  and  cascara  sagrada. 
Here  again  it  is  preferable  to  give  the  laxative  three  times  a  day 
with  the  meals,  but  often  a  satisfactory  result  cannot  be  obtained 
in  this  way.  In  such  cases,  the  laxative  should  be  given  at  bed- 
time. The  dose  of  phenolphthalein  is  from  one  to  three  grains,  and 
of  cascara  from  one-half  to  two  grains,  or  from  five  to  twenty  drops 
of  the  fluid  extract 

Olive  oil,  in  doses  of  a  teaspoonful  three  times  a  day,  is  some- 
times useful  both  in  infants  and  in  older  children.  Agar  agar  is 
useful  in  older  children  who  pass  hard,  dry  stools.  It  should  be 
given  finely  divided,  in  doses  of  one  to  three  teaspoonfuls  three  times 
a  day.  In  some  cases  of  atonic  constipation,  a  combination  of  aloin, 
extract  of  nux  vomica,  and  strychnine,  in  small  doses  appropriate 
to  the  age  of  the  child,  is  very  valuable.  It  may  be  given  as  a  tonic, 
and  if  it  does  not  suffice  to  overcome  the  constipation,  cascara  or 
phenolphthalein  may  be  given  in  addition.  To  a  child  two  or  three 
years  old,  the  combination  may  be  aloin  gr.  1/24,  ext.  nux  vomica 
gr.  1/24,  ext.  belladonnae  gr.  1/48. 

The  medicinal  remedies  to  be  especially  avoided  in  the  chronic 
constipation  of  early  life  are  castor  oil,  calomel,  senna,  compound 
liquorice  powder,  and  rhubarb.  All  of  them  cause  too  violent  a 
stimulation  of  peristalsis,  and  are  not  adapted  for  prolonged  use, 
as  they  tend  to  increase  the  tendency  toward  constipation,  and  to 
make  the  child  dependent  upon  medicine.  They  are  adapted  only 
for  temporary  use,  in  such  conditions  as  acute  disease.  Even  when 
cascara  or  phenolphthalein  are  used  in  chronic  constipation,  a  con- 
stant effort  should  be  made  to  reduce  the  amount  of  laxative.  With 
the  other  measures,  and  treatment  or  removal  of  the  underlying 
cause,  this  will  usually  be  possible. 

Suppositories. — Suppositories  are  best  adapted  to  the  form  of 
constipation  in  infancy  in  which  the  weakness  is  low  down  in  the 
intestine.  This  form  can  be  recognized  by  the  immediate  passage 
of  a  large  movement  whenever  a  suppository  is  used.  Treatment 
with  suppositories  should  be  confined  to  this  form  of  constipation, 
and  should  not  be  used  for  atony  of  the  upper  bowel.  Infants  be- 
come dependent  on  suppositories  just  as  easily  as  upon  drugs.  Gluten 
suppositories  are  the  least  irritating.  Soap  suppositories  are  allow- 
able, but  glycerin  suppositories  should  never  be  used  in  chronic  consti- 
pation, I  have  seen  more  cases  of  chronic  constipation  caused  by 
glycerin  suppositories,  than  by  the  abuse  of  any  laxative. 

Enemata. — These  are  not  advisable  in  the  treatment  of  chronic 
.constipation  in  general.  They  are,  however,  useful  in  constipation 
due  to  a  temporary  cause,  such  as  the  symptomatic  constipation 
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of  acute  disease.  The  ordinary  soap  suds  enema  is  the  best  in  such 
cases.  When  the  stools  are  very  hard  and  dry,  an  injection  of  an 
ounce  of  sweet  oil  at  bedtime  may  facilitate  their  passage.  Cases 
of  fecal  impaction  are  rare  in  children,  but  cases  are  sometimes  seen 
in  which  there  is  a  great  deal  of  hard  fecal  accumulation,  the  bowels 
not  having  moved  for  several  days.  In  such  cases,  an  injection  of 
an  ounce  of  sweet  oil  may  be  given,  to  be  followed  in  half  an  hour 
by  a  soap-suds  enema. 

It  is  sometimes  necessary  to  cause  an  immediate  emptying  of  the 
lower  bowel  by  means  of  an  enema.  Under  such  circumstances  an 
enema  of  two  teaspoonfuls  of  glycerin  in  an  ounce  of  water,  is  very 
efficient.  Glycerin  enemata  are  strongly  contraindicated  in  chronic 
constipation. 

INCONTINENCE  OF  FECES 

Incontinence  of  feces  is  a  condition  in  which  the  fecal  move- 
ments occur  involuntarily.  This  may  be  due  to  inability  to  control 
the  sphincter  ani,  or  to  loss  of  power  of  the  sphincter  itself.  The 
first  class  of  cases,  due  to  disease  or  injury  of  the  spinal  cord,  or  to 
absence  of  reflex  sensation,  is  rare.  The  second  class  is  due  to  an 
atonic  condition  of  the  sphincter.  The  treatment  of  the  first  class 
of  cases  is  essentially  that  of  the  disease  in  which  it  occurs.  The 
treatment  of  the  second  class  is  illustrated  in  the  following  cases: 

A  boy,  eleven  years  old,  much  overworked  at  school,  had  been  made  to  study  a 
number  of  languages,  and  allowed  to  take  only  a  very  limited  amount  of  exercise  in 
'the  op)cn  air.  He  completely  lost  control  of  the  sphincter  ani,  and  became  very  anemic 
and  weak.  Nothing  abnormal  was  found  on  a  physical  examination.  The  boy  was 
taken  from  school,  relieved  entirely  of  his  studies,  and  kept  in  the  open  air  most  of  the 
day.  Under  this  treatment,  in  addition  to  the  administration  of  tartrate  of  iron  and 
potassium,  he  improved  rapidly,  and  in  two  months  was  entirely  well. 

Another  boy,  seven  years  old,  came  to  the  Children's  Hospital,  with  a  history  of 
incontinence  of  feces  lasting  over  a  year.  He  illustrated  the  condition  of  incontinence 
from  habitual  constipation,  as  the  incontinence  was  found  to  depend  on  the  stretching 
of  the  rectum  by  impacted  feces.  The  rectum  was  emptied  by  a  dose  of  castor  oil  and 
an  enema  each  day.  At  the  end  of  a  week  the  boy  had  ceased  to  have  involuntary  fecal 
movements,  and  has  since  continued  well. 

INTESTINAL  WORMS 

The  worms  which  are  found  in  the  intestines  of  infants  and  chil- 
dren are  the  same  as  those  which  occur  in  older  patients.  The 
only  ones,  however,  which  are  common  and  important  enough  to 
be  described  are  the  oyxuris  vermicularis  (pin- worm),  the  ascaris 
lumbricoides  (round  worm),  the  taenia  solium,  and  the  taenia  saginata 
or  mediocaneUaia  (tapeworms). 

OXYURIS  VERMICULARIS 

The  oxyuris  vermicularis  is  a  minute  worm,  which  looks  like  a 
little  piece  of  white  thread.  The  female  is  from  1/4  to  1/2  inch 
in  length.    The  male  is  about  one-third  as  large,  and  has  a  tail 
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rolled  into  a  spiral.  Their  development  takes  place  in  the  large 
intestine,  and  the  mature  worms  deposit  their  eggs  in  the  rectum. 
The  eggs  enter  the  intestine  through  the  mouth,  and  children  are 
very  apt  to  reinfect  themselves  by  carrying  the  eggs  on  the  fingers 
or  under  the  nails  to  their  mouths. 

These  worms  sometimes  exist  in  large  numbers,  and  their  develop- 
ment is  so  rapid  that  it  is  often  difficult  to  dislodge  them  completely. 
The  most  common  symptom  of  the  oxyuris  is  an  intense  itching 
about  the  anus.  The  sleep  of  the  child  is  disturbed  by  this  irrita- 
tion, and  various  nervous  symptoms  develop  in  children  who  are 
infested  with  this  parasite.  Thus  incontinence  of  urine  sometimes 
results.  In  girls  the  parasite,  by  migrating  from  the  anus  to  the 
vulva,  may  cause  a  vulvo-vaginitis. 

DIAGNOSIS. — ^The  diagnosis  of  the  presence  of  these,  as  of  other 
intestinal  parasites,  can  be  made  only  by  finding  the  worms  or  their 
ova  in  the  intestinal  discharges.  When  they  are  suspected,  an  enema 
of  clear  water  should  be  given.  If  the  parasites  are  present,  they 
will  be  dislodged,  and  careful  inspection  will  disclose  their  presence. 
Whenever  there  are  symptoms  of  reflex  irritation  in  the  neighborhood 
of  the  anus  or  the  genital  organs,  the  oxyuris  should  be  suspected 
and  sought  for.  The  parasites  can  often  be  found  in  the  fecal  dis- 
charges, and  in  some  cases  they  can  be  seen  by  simply  stretching 
open  the  anus  and  examining  the  mucous  membrane  of  the  rectum, 
especially  if  this  be  done  when  the  child  is  in  bed  at  night. 

TREATMENT. — ^Although  most  of  the  worms  are  in  the  rectum, 
yet  they  also  infect  the  upper  parts  of  the  intestine,  and  therefore 
sometimes  cannot  be  reached  by  enemata.  In  many  cases  enemata 
of  salt-and-water  are  sufficient  to  produce  a  cure,  but  in  some  cases 
the  salt,  even  in  small  amount,  is  so  irritating  that  it  cannot  be  used. 
Infusions  of  quassia  may  also  be  employed  as  enemata.  One  of  the 
most  effective  methods  of  dislodging  the  parasite  is  to  give  every 
evening  at  bedtime  an  injection  of  60  c.c.  (2  ounces)  of  sweet  oil. 
This  is  allowed  to  remain  in  the  rectum  for  five  or  six  minutes,  and 
a  large  enema  of  water  is  then  used  to  wash  out  the  oil,  which  usually 
carries  with  it  the  parasites  from  the  lower  colon  and  the  rectum. 
Care  must  be  taken  in  regard  to  cleanliness,  so  as  to  prevent 
reinfection. 

When  this  treatment  is  not  sufficient,  lozenges  of  santonin,  1/6 
to  1/2  grain,  according  to  the  age,  may  be  given  two  or  three  times 
daily.  Every  two  or  three  days  a  cathartic,  such  as  castor  oil  or 
calomel,  should  be  given.  Care  must  be  used  in  giving  santonin 
not  to  produce  symptoms  of  poisoning,  such  as  gastro-enteric  irri- 
tation, dizziness,  and  yellow  vision.  The  occurrence,  however,  will 
not  be  common  if  in  each  case  the  eflfect  of  the  drug  on  the  child  is 
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carefully  watched.     Serious  symptoms,  such  as  convulsions,  have  been 
caused  by  a  lack  of  care  in  using  this  drug  in  young  children. 

Under  this  treatment,  aided  by  high  rectal  injections,  the  worms 
can  in  most  cases  be  eradicated.  I  have,  however,  met  with  very 
intractable  cases  in  which  months  and  even  years  had  elapsed  before 
treatment  of  any  kind  was  successful.  In  such  cases  temporary 
relief  can  be  obtained  by  giving  the  child  each  night,  or  two  or  three 
times  a'week,  a  small  enema  of  oil. 


Oxyuria  vennicularis.  Ascaris  lumbricoidea 
ASCARIS  LUMBRICOIDES 
The  ascaris  lumbricoides  is  a  long,  cylindrical,  yellowish-white  or 
reddish-yellow  worm,  pointed  at  both  extremities.  The  male  is 
distinguished  from  the  female  by  the  fact  that  it  is  smaller  and  is 
always  rolled  upon  itself,  while  the  female  is  straight.  The  length 
of  the  male  is  from  4  to  7  inches,  and  that  of  the  female  from  6  to 
II  inches.  The  eggs  of  this  worm  are  oval  in  shape,  0.075  """• 
long  and  0.058  mm.  wide.     When  they  are  first  passed  they  are 
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almost  transparent,  but  they  soon  become  yellowish  and  opaque. 
These  eggs  are  not  developed  within  the  intestine,  but  pass  out  with 
the  feces.  They  are  very  tenacious  of  life,  and  may  develop  under 
favorable  circumstances  after  many  years.  The  embryos  are  de- 
veloped outside  of  the  body,  and  reach  the  intestine  with  the  drink- 
ing water,  where  they  develop  into  the  mature  worm. 

The  habitat  of  the  worm  is  usually  in  the  small  intestine.  It 
may,  however,  pass  through  the  rectum  either  with  the  feces  or 
alone,  and  may  migrate  into  the  stomach,  esophagus,  or  nose. 
Sudden  death  has  resulted  from  the  entrance  of  these  worms  into 
the  air-passages.  They  may  also  at  times  enter  the  common  and 
cystic  bile-ducts,  and  they  have  even  penetrated  farther  and  caused 
abscess  of  the  liver.  There  is  no  danger  of  their  perforating  a  normal 
intestine,  but  when  ulceration  has  been  present  perforation  has 
occurred. 

SYMPTOMS. — There  are  no  especial  symptoms  produced  by  this 
worm,  and  we  can  diagnosticate  its  presence  only  by  seeing  it  or  by 
finding  the  eggs  in  the  fecal  discharges.  The  worm  may  in  some 
instances  produce  a  feeling  of  discomfort  or  even  colic  in  the  region 
of  the  umbilicus.  Neither  of  these  symptoms,  however,  can  be 
depended  upon,  and  an  anthelmintic  is  required  to  determine  whether 
the  parasite  is  present.  In  certain  cases  convulsions  in  children  have 
been  followed  by  the  passage  of  a  lumbricoid  worm.  This,  however, 
cannot  be  accepted  as  conclusive  evidence  that  the  convulsion  was 
dependent  upon  the  worm. 

TREATMENT.— The  most  efficacious  treatment  of  this  form  of 
parasite  is  in  the  form  of  santonin,  which  should  be  given  in  the 
same  doses  and  with  the  same  caution  as  have  been  alreadv  described 
in  speaking  of  the  treatment  of  the  oxyuris.  Instead  of  santonin, 
the  freshly  prepared  fluid  extract  of  spigelia  and  senna  in  doses  of 
1/2  drachm  for  a  child  two  years  old,  and  i  drachm  for  older  chil- 
dren, can  be  given  two  or  three  times  a  day,  care  being  taken  not  to 
produce  too  much  irritation.  The  oil  of  chenopodium,  2  to  3  minims, 
on  sugar,  for  a  child  two  or  three  years  old,  and  8  or  10  minims  for 
older  children,  can  also  be  given.  A  cathartic  should  be  used  in 
connection  with  these  drugs,  as  well  as  with  santonin. 

TAENIAE— (TAPEWORMS) 

The  forms  of  taenia  which  most  frequently  occur  in  children  are 
the  iatnia  solium  and  the  taenia  mediocanellaia.  The  taenia  solium 
has  a  slight  projection  at  the  apex  of  its  head,  around  which  are  a 
series  of  hooks,  and  below  which  are  four  sucking-disks.  The  taenid^ 
mediocanellata,  or  beef  tapeworm,  is  the  variety  which  occurs  most 
frequently  in  children.    It  has  a  blunter  head  than  the  taenia  solium, 
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and  does  not  have  the  circle  of  hooks.  These  worms  vary  in  length 
from  20  to  50  feet.  There  is  nothing  especial  to  be  said  concerning 
these  worms,  and  we  refer  to  them  merely  because  at  times  they 
occur  in  early  life.  They  are  never  met  with  in  nursing  children 
when  breast  milk  forms  the  exclusive  diet.  There  is  reason  to  sup- 
pose that  raw  beef  juice  may  carry  the  eggs  of  the  taenia.  There 
are  no  especial  symptoms  produced  by  this  worm,  and  the  diagnosis 
is  made  entirely  by  finding  the  segments  in  the  feces.  There  is  no 
especial  danger  from  the  presence  of  the  tapeworm. 


Taenia.     I,  without  head;  II,  with  head 


TREATMENT.— The  treatment  employed  in  expelling  this  worm 
is  the  same  in  children  as  in  adults,  but  we  should  be  very  careful 
not  to  irritate  too  much  the  sensitive  gastro-enteric  mucous  membrane 
of  the  young  child.  The  child  should  first  be  treated  with  laxatives, 
so  as  to  free  the  intestine.     Food  should  be  withheld  from  the  early 
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evening  until  as  late  as  possible  the  next  day.  An  anthelmintic 
should  then  be  given,  followed  in  one  or  two  hours  by  a  cathartic. 
This  usually  results  in  the  expulsion  of  a  large  mass  of  segments. 
Great  care  should  be  taken  to  prevent  the  head  from  breaking  oflF 
before  it  is  expelled.  If  the  head  remains,  the  worm  grows  again 
and  the  treatment  has  been  useless.  The  anus  should  be  carefully 
dilated  during  the  expulsion  of  the  worm.  Sitting  on  a  vessel  of 
hot  water  seems  to  help  to  prevent  the  head  from  breaking  oflF. 

There  is  no  anthelmintic  which  I  have  found  pre-eminently  suc- 
cessful in  expelling  the  taeniae.  One  of  the  most  harmless  is  the 
alkaloid  pelletierine  from  pomegranate.  The  tannate  of  the  pelle- 
tierine  can  be  given  to  a  child  from  three  to  five  years  old  in  the 
dose  of  from  i/6  to  1/2  grain.  As  dizziness  and  headache  are  some- 
times complained  of,  it  is  well  to  have  the  child  kept  in  bed  and 
lying  down  until  the  effect  of  the  anthelmintic  has  passed  off.  The 
oleoresin  of  male  fern  may  also  be  used.  The  dose  is  1/4  to  1/2 
drachm.  The  cathartic  which  is  most  useful  in  these  cases  is  Epsom 
salt,  2  to  4  drachms. 

It  is  hardly  worth  while  to  mention  the  other  numerous  anthel- 
mintics which  have  been  recommended,  as  they  are  usually  ineffi- 
cient. 

If  the  head  of  the  worm  is  not  obtained  and  if  a  considerable  por- 
tion of  the  segments  is  discharged  as  a  result  of  the  treatment,  it  is 
desirable  to  wait  a  few  months  before  making  a  second  attempt  to 
expel  the  parasite.  The  reappearance  of  segments  in  the  stools 
indicates  that  the  growth  of  the  worm  is  sufficient  to  justify  another 
attempt  to  dislodge  it. 


DIVISION  VIII 

DISEASES  OF  THE  MOUTH,  NOSE, 
PHARYNX  AND  EAR 

I.  DISEASES  OF  THE  MOUTH 

MALFORMATIONS 

HARELIP  AND  CLEFT  PALATE.— These  are  the  commonest 
congenital  malformations  of  the  mouth.  If  the  maxillary  process  on 
one  or  both  sides  of  the  face  fails  to  unite  with  the  intennaxillary  pro- 
cess, a  cleft  will  remain  open  in  the  contour  of  the  upper  lip  on  one  or 
both  sides  of  the  intermaxillary  bone,  and  hence  we  shall  have  single 
or  double  harelip  as  the  case  may  be.  If  the  cleft  extends  the  whole 
distance  from  mouth  to  nostril  it  is  called  complete,  but  if  the 
nostril  is  not  reached  by  the  opening  it  is  called  partial  harelip.    If 


Double  harelip 

there  is  a  failure  of  the  palatine  processes  to  join,  one  or  both 
nostrils  will  open  into  the  roof  of  the  mouth  as  well  as  into  the 
pharynx,  and  we  shall  have  the  malformation  known  as  cleft  palate. 
This  may  be  a  large  chasm  running  the  whole  length  of  the  roof 
of  the  mouth,  or  may  be  only  a  small  opening,  or  nothing  but  a 
bifurcation  of  the  tip  of  the  uvula  may  be  left  to  show  that  the 
normal  process  of  development  has  not  gone  on  to  completion. 

Besides  their  unsightly  appearance,  which  always  causes  the 
mother  great  concern,  these  malformations  may  so  interfere  with 
the  infant's  taking  the  nipple  as  to  render  sucking  impossible.  The 
difficulty  of  feeding,  if  the  cleft  involves  the  hard  as  well  as  the  soft 
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palate,  is  very  great,  and  can  best  be  accomplished  with  a  spoon 
or  medicine  dropper.  In  some  cases,  with  feeble  infants,  it  is 
impossible  to  get  the  infant  to  take  enough  milk  with  the  spoon  or 
dropper,  and  gavage  may  be  employed  with  advantage.  The  greatest 
care  must  be  taken  to  keep  the  infant's  mouth  as.  clean  as  possible, 
by  gentle  washing  with  warm  water  after  every  feeding.  Care  niust 
be  taken  not  to  injure  the  epithelium,  and  nothing  more  irritating 
than  a  camel's  hair  brush  must  be  used. 

The  treatment  of  harelip  and  cleft  palate  is  surgical.  The  time 
of  operation  should  be  left  to  the  judgment  of  the  surgeon.  At 
times  a  deadlock  occurs,  the  surgeon  wishing  to  wait  until  the  infant's 
general  condition  is  better,  while  the  physician  wishes  the  operation 
performed  soon,  to  remedy  a  condition  which  is  injuring  the  infant's 
general  condition  by  serious  interference  with  its  nutrition.  In  such 
a  case  the  physician  should  make  clear  to  the  surgeon  the  difficulty 
of  improving  the  nutrition  while  the  malformation  exists.  In  my 
experience,  cases  of  harelip  do  best  when  operated  on  as  early  as 
possible  after  nutrition  has  become  established.  This  means  in  the 
early  days  of  life  with  normal  vigorous  babies,  and  in  the  second 
month  with  feeble  or  delicate  babies.  Cases  of  cleft  palate  do  best 
when  operated  on  in  the  second  year,  unless  the  physician  finds 
satisfactory  nutrition  impossible  during  the  first  year. 

TONGUE-TIE. — In  quite  a  number  of  cases  the  frentmi  of  the 
tongue  is  abnormally  short  at  birth.  In  extreme  cases  the  tip  of 
the  tongue  is  so  closely  bound  to  the  lower  jaw  that  it  cannot  be 
protruded  beyond  the  line  of  the  gum  or  touched  to  the  roof  of  the 
mouth.  The  mother  usually  notices  that  the  infant  does  not  nurse 
readily,  and  brings  it  to  the  physician  to  discover  the  cause.  In 
most  cases  on  passing  the  finger  into  its  mouth  the  infant  is  found 
to  suck  fairly  well;  but  there  can  be  no  doubt  that  this  condition, 
which  is  called  tongue-tie,  interferes  somewhat  with  the  process 
of  sucking. 

The  treatment  is  to  cut  the  frenum.  This  operation  should  be 
followed  by  no  hemorrhage  and  requires  no  dressing.  With  the 
child's  head  held  in  a  fairly  good  light  by  an  assistant,  and  the 
lower  part  of  the  tongue  guarded  with  the  perforated  flange  of  a 
director,  a  small  cut  is  made  in  the  tense  frenum  with  a  pair  of 
blunt-pointed  scissors.  By  making  the  cut  close  to  the  gum  there 
is  no  danger  of  wounding  the  ranine  artery.  The  cut  is  prolonged 
as  far  as  is  necessary  by  tearing  with  the  finger-nail. 

Children  who  have  not  learned  to  talk  at  the  usual  time  in  the 
second  and  third  years  are  frequently  believed  to  be  tongue-tied, 
and  the  parents  wish  the  condition  to  be  treated.  Large  numbers 
of  children  are  taken  to  the  physician  under  this  supposition  but 
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in  very  few  instances  are  they  tongue-tied.    They  are  really  ex- 
amples of  retarded  speech. 

RARE  MALFORMATIONS.  There  are  a  certam  number  of  rare 
malformations  seen  involving  the  cavity  of  the  mouth.  Among 
them  are  tnacroglossia,  or  congenital  hypertrophy  of  the  tongue, 
microglossia,  or  congenital  arrested  development  of  the  tongue,  and 
bifid  tongue.  Bifid  uvula  is  not  uncommon  in  connection  with  cleft 
palate,  and  is  occasionally  seen  alone. 

STOMATITIS 

Diseases  of  the  mouth  occur  more  frequently  and  in  much  greater 
variety  in  infancy  and  early  childhood  than  at  any  later  period  of 
life.  The  undeveloped  salivary  function  seen  in  the  earliest  months 
of  infancy  may  be  a  contributing  cause  to  the  frequency  of  disease 
of  the  mouth.  The  most  important  cause  however,  is  the  frequency 
with  which  the  mouth  is  exposed  to  irritation  from  without.  The 
mucous  membrane  of  the  mouth  during  the  greater  part  of  the 
period  of  infancy  is  subject  to  external  sources  of  irritation  to  which 
older  children  are  not  liable.  During  the  first  year  there  is  more 
or  less  mechanical  irritation  through  the  mechanism  of  sucking. 
The  contents  of  the  feeding-bottle  may  be  overheated,  causing 
thermal  irritation.  Foreign  bodies  are  constantly  introduced  into 
the  mouth  by  the  infant  itself,  and  sometimes  by  parents  when 
they  insert  their  fingers  to  feel  for  a  tooth. 

The  microorganisms  of  the  mouth  are  very  numerous,  and  they 
have  been  definitely  associated  with  some  forms  of  stomatitis.  It 
is  not  known  what  part  they  play,  if  any,  in  producing  other  forms. 

As  in  many  other  diseased  conditions,  there  is  no  close  or  necessary 
correspondence  between  the  cause  and  the  lesions  seen  in  stomatitis. 
Classification  on  a  strictly  etiologic  basis  is  not  possible,  and  the 
various  conditions  must  be  differentiated  and  described  mainly  on 
the  basis  of  the  lesions  found.  In  some  cases  the  lesion  is  very 
definite,  but  the  cause  is  wholly  unknown.  In  other  cases,  the  same 
lesion  is  produced  by  a  variety  of  causes,  or  the  same  cause  produces 
a  variety  of  lesions. 

The  following  is  a  summary  of  the  principal  etiologic  factors  in 
stomatitis,  with  the  lesions  produced  by  each  one. 

1.  Mechanical,  chemical,  or  thermal  injury.  The  lesion  produced 
is  usually  a  catarrhal  stomatitis. 

2.  Hemorrhage  (in  Scorbutus). — The  lesion  produced  is  an  ulcera- 
tive stomatitis. 

3.  Toxins  from  within,  such  as  the  mineral  poisons. — The  lesion 
is  an  ulcerative  stomatitis. 

4.  Infection. — The  mucous  membrane  of  the  mouth  may  show  an 
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efflorescence,  which  is  only  part  of  the  general  efflorescence  of  an 
infectious  exanthem.  A  specific  infection  causes  the  lesion  known 
as  thrush.  Various  bacterial  infections  may  produce  lesions  in  the 
mouth  which  take  the  forms  either  of  tdceraHve,  of  psuedomembranaus, 
or  of  gangrenous  stomatitis. 

5-  Unknown  cause. — There  is  a  definite  disease,  usually  known 
as  stomatitis  herpetica,  of  which  the  cause  is  wholly  unknown. 

STOMATITIS  CATARRHALIS 

ETIOLOGY. — ^The  condition  is  usually  of  traumatic  origin.  The 
causes  may  be  mechanical,  thermal  or  chemical. 

Mechanical. — Among  the  most  common  mechanical  causes  may 
be  cited  the  irritation  produced  by  rubber  nipples,  too  vigorous 
cleansing  of  the  mouth,  injudicious  rubbing  of  the  gums  during 
dentition,  and  local  irritation  from  a  tooth. 

Thermal. — ^The  thermal  form  of  traumatism  may  result  from  the 
administration  of  food  which  is  too  hot. 

Chemical. — ^The  chemical  irritation  may  arise  in  various  ways, 
as  from  lack  of  cleanliness  in  the  mouth,  with  its  resulting  fermen- 
tation, and  from  the  elimination  of  irritating  products  from  the 
salivary  glands,  apparently  connected  in  some  way  with  disturbance 
in  the  gastro-enteric  tract. 

SYMPTOMS. — The  most  marked  symptom  of  stomatitis  is  pain. 
The  infant  is  restless,  usually  has  a  slightly  heightened  temperature, 
and  refuses  to  take  its  nourishment.  The  lesion  is  essentially  an 
inflammatory  one,  and  occurs  in  different  grades.  On  examining 
the  mucous  membrane  in  these  cases,  it  is  seen  that  the  entire  lining 
of  the  mouth  is  intensely  reddened,  that  the  temperature  of  the 
mouth  is  increased,  that  there  is  usually  a  certain  amount  of  swelling, 
and  that,  although  the  mucous  membrane  may  be  dry  under  certain 
circumstances,  especially  at  first,  yet,  as  a  rule,  there  is  later  a  hyper- 
secretion of  mucus  and  saliva.  When  the  catarrhal  condition  is 
at  its  height  the  mucous  membrane  is  so  vulnerable  that  even  slight 
traumatisms  may  cause  abrasions.  The  saliva  is  acid  in  its  reaction, 
and  when  secreted  in  large  quantities  flows  out  of  the  mouth  upon 
the  chin  and  neck,  sometimes  causing  considerable  irritation.  The 
tongue  is  dry  and  white  at  first,  then  becomes  of  a  grayish  color, 
and  as  the  secretion  of  saliva  increases,  the  coating  of  the  tongue 
is  washed  off  and  its  surface  becomes  red. 

PROGNOSIS. — The  prognosis  of  stomatitis  catarrhalis  is,  as  a 
rule,  good.  Although  the  disease  does  not  run  a  definite  course, 
yet  in  most  cases  after  a  few  days  the  pathological  condition  improves 
and  the  symptoms  grow  less  severe.  The  course  of  the  disease  is, 
however,  often  lengthened  by  the  secondary  conditions  which  arise 
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from  the  gastric  disturbances  which  may  be  caused  by  swallowing 
the  irritating  secretions  of  the  mouth.  In  weak,  pooriy  nourished 
infants  who  refuse  to  nurse  or  take  the  food  which  is  given  them, 
serious  results  may  arise  from  a  lack  of  sufiBicient  nourishment,  so 
that  m  these  cases  the  prognosis  is  always  grave.  In  older  children 
the  prognosis  is  very  good. 

TREATMENT. — Although  stomatitis  catarrhalis  may  run  a 
favorable  course  without  any  treatment  whatever,  yet  there  are  so 
many  causes  which  may  prolong  its  course  or  give  rise  to  secondary 
affections  that  it  is  exceedingly  important  to  treat  the  disease  at 
once.  The  indications  for  treatment  are  to  relieve  the  pain  and  to 
allay  the  irritation  of  the  mucous  membrane  so  that  a  suflSdent 
amount  of  nourishment  may  be  taken  by  the  infant  to  prevent  it 
from  bemg  harmed  by  a  lack  of  nourishment  or  by  a  secondary 
disturbance  of  the  gastro-enteric  tract.  If  the  cause  can  be  ascer- 
tained, it  should  be  removed  at  once.  The  local  application  of  a 
one  to  two  per  cent  cold  solution  of  bicarbonate  or  borate  of  sodium 
in  distilled  water  is  indicated.  This  solution  should  be  used  very 
gently  every  half -hour  when  the  infant  is  awake,  by  means  of  a 
dropper,  and  occasionally  on  a  clean  swab  of  absorbent  cotton.  The 
infant  should  be  systematically  fed  at  regular  intervals,  whether 
it  resists  or  not;  and  if  it  will  not  suck  from  the  nipple,  its  milk 
should  be  administered  with  a  spoon  or  dropper.  Breast  milk  may 
be  obtained  by  pumping. 

When  the  stomatitis  proves  to  be  intractable  and  lasts  for  more 
than  three  or  four  days,  the  mouth  can  be  gently  touched  with  a 
cotton  swab  wet  with  a  one  per  cent  solution  of  nitrate  of  silver. 
This  should  be  done  once  a  day,  and  the  mouth  washed  carefully 
with  cold  sterilized  water  after  the  application. 

When  there  are  any  abrasions  which  show  a  tendency  to  extend  or 
to  form  an  ulcer,  they  should  be  touched  with  a  little  nitrate  of 
silver  melted  on  the  end  of  a  silver  probe.  These  abrasions  are 
often  so  painful  that  in  themselves  they  may  prevent  the  child  from 
taking  its  food,  and  after  they  have  been  treated  with  the  nitrate 
of  silver  the  child  will  often  again  take  its  nourishment  readily. 

STOMATITIS  HERPETICA 

(Aphthous  Stomatitis;  Vesicular  Stomatitis;  Follicular  Stomatitis) 

The  name  herpetica  has  been  adopted  for  the  next  form  of  stoma- 
titis, because  it  seems  to  describe  most  nearly  the  lesion  which  is 
seen  on  the  mucous  membrane,  although  it  is  not  definitely  settled 
that  it  is  a  true  herpes. 

The  disease  consists  of  a  catarrhal  stomatitis  in  the  course  of 
which  certain  lesions  resembling  sub-epithelial  vesicles  surrounded 
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by  areolae  occur  irregularly  and  in  diflFerent  parts  of  the  entire  buccal 
cavity. 

ETIOLOGY. — No  cause,  either  local  or  general,  has  as  yet  been 
determined  for  this  disease.  Various  microorganisms  have  been 
observed  in  the  mouth  when  it  is  affected  by  stomatitis  herpetica, 
but  no  actual  connection  has  been  discovered  between  them  and 
the  disease.  This  affection  may  be  found  associated  \dth  a  number 
of  other  diseases,  but  usually  occurs  alone.  It  does  not  seem  to  be 
contagious,  nor  to  be  especially  connected  with  diseases  of  the  gastro- 
enteric tract  or  with  dentition,  although  it  very  commonly  occurs 
during  the  dental  period.  It  appears  to  be  the  result  of  certain  toxic 
influences  which  act  upon  the  peripheral  nervous  system  and  produce 
an  herpetic  efflorescence  on  the  mucous  membrane  which  corresponds 
closely  to  that  which  is  seen  in  herpes  on  the  skin. 

The  disease  is  not  common  in  the  first  year  of  life,  but  is  frequently 
seen  in  the  earlier  years  of  childhood. 

SYMPTOMS. — In  addition  to  the  usual  lesions  of  a  stomatitis 
catarrhalis,  spots,  not  necessarily  s>Tiimetrical  or  unilateral,  of 
different  sizes  and  of  different  shades  of  white  or  grayish  white,  appear 
in  various  parts  of  the  mouth,  especially  on  the  inner  surface  of 
the  lip,  on  the  side  and  under  surface  of  the  tongue,  and  on  the  gums. 
These  lesions  do  not  affect  the  follicles  of  the  mouth,  and  the 
efflorescence  cannot  be  called  follicular,  as  it  is  closely  connected 
with  the  muciparous  glands.  The  lesions  make  their  appearance 
with  great  rapidity,  and  develop  very  quickly  from  a  macule  into  a 
vesicle.  The  action  of  the  secretions  of  the  mouth  upon  these  lesions 
necessarily  prevents  them  from  having  the  same  vesicular  appearance 
that  they  would  present  on  the  skin.  The  vesicles  are  quickly 
broken,  their  covering  being  washed  away,  and  shallow  circular 
ulcers  are  found,  which  come  in  successive  crops.  These  ulcers 
are  so  shallow,  that  the  appearance  is  suggestive  of  an  exudation 
on  the  mucous  membrane  rather  than  an  excavation  within  it.  They 
are  of  a  light  yellow  color,  and  the  small  new  ones  have  a  red  areola. 
The  older  ulcers  are  grayish,  and  their  appearance  may  suggest 
a  false  membrane.  The  ulcers  are  about  one-eighth  of  an  inch  in 
diameter,  but  a  number  may  coalesce  to  form  large  patches.  Their 
number  is  ver}'  variable. 

An  infant  or  young  child  affected  by  stomatitis  herpetica  presents 
a  very  characteristic  appearance.  It  looks  dull  and  apathetic,  and 
wishes  to  lie  quietly  in  bed.  It  usually  has  a  heightened  temperature, 
and  evidently  suffers  pain  and  heat  in  its  mouth.  The  saliva  flows 
from  the  mouth  in  large  quantities,  and  often  irritates  the  chin  and 
neck  to  such  an  extent  that  an  eczematous  condition  results.  The 
child  refuses  to  take  its  nourishment,  and  is  very  fretful  and  restless. 
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These  symptoms  continue  for  four  or  five  days  or  a  week,  and 
sometimes  extend  over  a  period  of  two  weeks,  the  disease  then 
disappearing  of  itself;  in  fact,  it  appears  to  be  self -limited.  Unless 
the  lesions  of  stomatitis  herpetica  are  complicated  by  those  of 
stomatitis  ulcerosa,  the  saliva  is  never  fetid. 

PROGNOSIS. — ^In  general  the  prognosis  is  favorable.  Feeding 
is  always  difficult,  and  in  feeble  or  delicate  infants;  the  problem  of 
nutrition  may  become  very  serious. 

TREATMENT. — It  is  usually  stated  that  no  internal  treatment 
is  of  benefit  in  stomatitis  herpetica.  In  my  experience  the  course 
of  the  disease  may  very  often  be  shortened  by  the  internal  adminis- 
tration of  chlorate  of  potassium.  To  a  child  in  the  first  year,  one 
grain  may  be  given  every  hour  during  the  first  day,  and  every  two 
hours  thereafter.  In  the  second  year  one  and  a  half  grains  may 
be  given  each  hour,  and  in  children  over  two  years,  the  dose  should 
be  two  grains.  Potassium  chlorate  is  rapidly  excreted  in  the  saliva, 
and  thus  is  kept  in  constant  contact  with  the  lesions  of  the  disease. 

The  local  treatment  of  the  mouth,  and  the  management  of  the 
feeding,  should  be  carried  out  in  the  same  way  as  for  catarrhal 
slomatitis. 

THRUSH 

(Sprue;  Soor;  Muguet) 

(Stomatitis  Mycosa;  Stomatitis  Hyphomycetica) 

Thrush  is  a  form  of  stomatitis  of  parasitic  origin,  produced  by 
the  growth  of  a  specific  fungus. 

ETIOLOGY. — ^The  exact  place  of  the  thrush  fimgus  in  the  classi- 
fication of  plant  life  has  been  the  subject  of  much  discussion,  and 
has  not  been  definitely  settled.  It  was  formerly  supposed  to  be 
the  didium  albicanSy  but  this  is  now  known  not  to  be  the  case. 

The  fungus  as  seen  under  the  microscope  consists  of  delicate 
jointed  threads  (the  mycelium)  at  the  ends  of  which  oval  spores  are 
developed.  The  spores  of  thrush  are  of  wide  distribution  in  nature, 
and  contagion  is  not  a  necessary  factor  in  the  acquirement  of  the 
disease.  Thrush  develops  with  difficulty  on  a  healthy  mucous 
membrane,  and  infection  is  favored  by  anything  lowering  the  pro- 
tecting and  resisting  power  of  the  epithelium.  Catarrhal  stomatitis 
is  a  very  important  predisposing  cause.  The  injury  to  the  epithelium 
coming  from  rough  methods  of  cleansing  the  mouth,  or  from  lack 
of  cleanliness,  is  a  common  starting  point.  A  dry  condition  of  the 
mouth  also  leads  easily  to  epithelial  injury,  and  the  scanty  salivary 
secretion  seen  in  the  early  months  of  life,  or  later  in  wasting  diseases, 
is  an  important  factor  in  explaining  the  frequency  of  thrush  in  young 
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or  atrophic  infants.    Infants  with  harelip,  or  other  deformity  of  the 
mouth,  are  also  particularly  liable  to  thrush. 

The  disease  may  also  be  directly  transmitted  from  another  patient, 
by  means  of  contaminated  nipples,  fingers,  or  implements  used  in 
cleansing  the  mouth.  Thrush  is  very  common  in  all  infant  asylums 
or  institutions  in  which  infants  are  in  close  contact,  with  neglect 
of  cleanliness  of  mouths,  bottles,  nipples,  and  other  implements 
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Mycelium  of  thrush  interspersed  with  spores  and  fatty  de^erated  cdb.    (Low  power 

Zeiss  Oc.  3,  Objective  DD,  glycerin) 

PATHOLOGICAL  ANATOMY.— The  fungus  of  thrush  may  be 
found  on  any  of  the  mucous  membranes  of  the  baby.  The  usual 
place  for  it  to  appear,  however,  is  the  mucous  membrane  of  the 
mouth.  The  growth  may  take  place  on  both  squamous  and  cylindri- 
cal epithelium.  According  to  Forchheimer,  the  first  lodgement  of 
the  fungus  comes  between  the  epithelial  cells  of  the  mouth,  and 
from  this  the  growth  works  its  way  under  the  free  surface  of  the 
mucous  membrane.  When  directly  on  the  free  surface  the  growth 
is  not  so  luxuriant  and  is  principally  in  the  mycelium  form.  In 
the  case  of  a  mucous  membrane  lined  by  flat  or  squamous  epithelium, 
the  growth  is  facilitated  by  the  relation  of  the  cells  to  one  another. 
In  a  membrane  lined  by  cylindrical  epithelium,  the  growth  takes 
place,  but  not  so  readily,  because  there  is  but  one  layer  of  the  cells. 
After  the  first  development  the  growth  goes  on  very  rapidly,  and 
after  it  has  formed  a  nidus  the  cells  are  pushed  aside  and  are 
surrounded  by  mycelium,  the  whole  presenting  the  characteristic 
appearance  of  thrush.    The  growth  begins  in  small  spots,  sometimes 
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one,  sometimes  more,  and  at  times  the  entire  surface  of  the  mucous 
membrane  is  covered  with  it.  The  fungus  develops  within  the 
epithelium,  and  it  requires  considerable  rubbing  to  remove  the  growth. 

SYMPTOMS. — ^An  attack  of  thrush  usually  begins  with  local 
symptoms  of  catarrhal  stomatitis.  At  times,  however,  no  symptoms 
are  present,  the  fimgus  being  the  first  abnormal  condition  which 
is  noticed.  The  appearance  of  the  fimgus  resembles  closely  that 
of  curdled  milk,  though  it  is  often  of  a  grayish  color.  It  does  not 
look  like  a  membranous  exudation,  but  is  raised  in  small  patches 
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Thrush  showing  the  formation  of  spjores  in  the  mycelium.    (Zeiss  Oc.  3,  homogen. 

immer.  2.0  mm) 


above  the  level  of  the  mucous  membrane.  The  fungus  usually 
develops  on  the  inner  borders  of  the  lips,  on  the  gums,  on  the  tongue, 
and  on  the  hard  and  the  soft  palate.  It  may  extend  to  the  tonsils 
and  pharynx,  and  even  into  the  esophagus.  In  the  latter  locality 
at  times  it  has  been  found  to  grow  so  thickly  that  the  lumen  is 
almost  entirely  occluded.  The  local  symptoms  are  commonly  those 
of  a  mild  catarrhal  stomatitis.  The  general  symptoms  depend  upon 
the  extent  of  the  local  disease  from  which  the  infant  is  suffering. 
Infants  affected  with  this  disease  soon  become  atrophic,  from  a 
lack  of  proper  nourishment,  as  they  are  often  unwilling  to  take  their 
food  or  cannot  swallow  it  without  difficulty. 


172        Diseases  of  the  Mouth,  Nose,  Pharynx  and  Ear 

DIAGNOSIS. — The  differential  diagnosis  is  seldom  difficult  to 
make.  Curdled  masses  of  milk  on  the  inner  surfaces  of  the  lips 
and  on  the  gums  may  resemble  closely  the  fungus  of  thrush,  but 
the  former  are  easily  wiped  away,  while  the  latter  is  difficult  to 
dislodge.  The  nature  of  the  disease  is  definitely  determined  by 
placing  some  of  the  growth  under  the  microscope  with  a  drop  of 
liquor  potassae,  where  it  presents  characteristic  appearances. 

PROGNOSIS. — The  prognosis  of  thrush  varies  according  to  the 
general  condition,  the  vitality,  and  the  age  of  the  subject  on  whom 
it  is  engrafted.  The  disease  may  last  indefinitely  if  the  mouth  is 
not  carefully  treated,  and  its  prolongation  may  render  the  prognosis 
more  grave.  When  the  growth  is  very  extensive,  as  in  the  cases  in 
which  it  has  invaded  the  esophagus,  the  prognosis  is  very  unfavor- 
able. In  these  cases  disturbances  of  the  gastro-enteric  tract  are 
apt  to  arise  and  to  increase  the  likelihood  of  a  fatal  issue.  As  a  rule 
however,  if  the  infant's  health  can  be  maintained,  and  if  the  local 
treatment  is  carried  out  thoroughly,  the  prognosis  is  favorable. 

TREATMENT. — Thrush  does  not  develop  when  proper  attention 
k  given  to  the  cleanliness  of  the  infant's  mouth,  and  to  nipples  and 
bottles.  The  nipples  and  bottles  should  be  boiled  after  each  nursing, 
and  nipples  should  be  kept  in  a  saturated  solution  of  boric  acid. 
If  the  baby  is  breast-fed,  the  mother's  nipples  should  be  washed  with 
boric  acid  solution  followed  by  boiled  water,  before  each  nursing. 

The  mouth,  after  each  feeding,  should  be  washed  with  a  saturated 
solution  of  boric  acid.  The  solution  should  be  applied  on  absorbent 
cotton  wrapped  about  the  clean  finger  of  the  nurse,  and  the  diseased 
parts  should  be  gently  rubbed.  If  the  case  is  obstinately  resistant, 
the  diseased  areas  may  be  touched  daily  with  a  one  per  cent  solution 
of  formalin.  When  the  disease  is  in  the  esophagus,  it  is  best  treated 
by  the  introduction  of  a  soft  rubber  tube,  which  has  been  previously 
dipped  in  a  saturated  solution  of  boric  acid. 

The  nutrition  of  the  child  must  be  attended  to  by  careful  regulation 
of  the  feeding.  When  sucking  is  painful,  feeding  with  the  spoon  or 
medicine  dropper  may  be  employed;  this  procedure  is  often  a  good 
plan  for  a  few  days  in  beginning  the  treatment  of  any  bottle-fed 
case,  in  order  to  avoid  irritation  of  the  mucous  membrane  from  the 
rubber  nipple. 

STOMATITIS  ULCEROSA 

Ulcerative  stomatitis  is  a  pathological  process  of  the  mucous 
membrane  of  the  mouth,  occurring  only  when  there  are  teeth,  and 
characterized  primarily  by  ulceration  of  the  gum  around  the  teeth, 
and  secondarily  by  ulceration  of  other  parts  of  the  buccal  mucous 
membrane. 
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ETIOLOGY. — ^The  peculiar  lesions  of  this  disease  are  probably 
due  to  a  specific  infection.  A  typical  bacteriological  picture  is 
constantly  found  in  coverglass  preparations  made  from  the  lesions. 
This  picture  shows  the  predominance  of  two  kinds  pf  bacteria,  which 
are  regularly  associated;  one  is  a  large  spindle-shaped  bacillus,  staining 
deeply  \dth  all  the  common  aniline  stains,  called  the  bacillus  fust- 
fonnis]  the  other  is  a  long,  delicate  spirocheta  which  stains  less  deeply. 
The  bacillus  fusiformis  has  been  cultivated  as  a  strict  anaerobe, 
and  inoculations  in  animals  have  produced  a  local  necrotic  process. 

The  disease  has  occurred  in  epidemics,  especially  in  asylums,  but 
in  general  there  is  little  evidence  of  transmission  from  one  individual 
to  another.  The  organisms  are  probably  widely  distributed,  and 
frequently  if  not  constantly  present  in  the  mouth.  The  same  asso- 
ciated organisms  are  frequently  foimd  in  carious  teeth,  and  in 
ulcerative  angina. 

It  is  probable  that  predisposing  causes  are  necessary  to  permit  the 
orgasms  to  produce  the  lesions  of  the  disease.  Car.'es  o'  the  teeth, 
neglected  teeth,  and  imclean  mouths,  are  probably  the  commonest 
antecedent  conditions.  Ulcerative  stomatitis  is  very  commonly  seen 
in  scorbutus,  where  the  hemorrhage  into  the  gum  produces  a  lesion 
which  forms  a  favorable  focus  for  invasion  by  microorganisms.  Bad 
surroundings,  improper  food,  chronic  malnutrition,  and  acute  general 
infections  may  all  at  times  play  a  part  in  lowering  the  vitality  and 
resistance  of  the  gums.  The  importance  of  the  predisposing  cause 
is  shown  in  the  fact  that  ulceration  of  the  gums  is  often  produced 
by  such  mineral  poisons  as  mercury,  lead  and  phosphorus,  but  even 
then  the  actual  character  of  the  ulcerative  lesion  is  determined  by 
whether  or  not  the  bacillus  fusiformis  and  its  associated  spirocheta 
invade  the  injured  tissue. 

As  the  disease  occurs  only  in  children  having  teeth,  it  is  not  seen 
in  early  infancy.  It  is  commonest  in  children  having  poor  hygienic 
surroundings,  and  rare  in  private  practice. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  pecuUarly  charac- 
teristic; it  is  a  necrobiosis.  There  is  first  reddening  and  swelling  of 
the  gum,  then  separation  of  the  swollen  border  of  the  gum  from  the 
tooth,  then  a  purulent  exudate  on  the  edge  of  the  gum.  Beneath 
this  exudate  takes  place  necrosis  and  softening  of  the  tissue,  leaving 
an  ulcer.  Loss  of  tissue  substance  is  characteristic  of  all  lesions 
produced  by  the  bacillus  fusiformis  and  its  associated  spirocheta, 
while  a  comparatively  slight  inflammatory  manifestation  is  seen  in 
the  tissue  adjoining  the  lesion.  The  amount  of  gum  destruction  is 
variable;  in  some  cases  a  large  part  of  the  root  of  the  tooth  may  be 
denuded. 

The  process  may  remain  limited  to  the  gums,  but  usually  extends 
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DIAGNOSIS. — The  differential  diagnosis  is  seldom  difficult  to 
make.  Curdled  masses  of  milk  on  the  inner  surfaces  of  the  lips 
and  on  the  gums  may  resemble  closely  the  fungus  of  thrush,  but 
the  former  are  easily  wiped  away,  while  the  latter  is  difficult  to 
dislodge.  The  nature  of  the  disease  is  definitely  determined  by 
placing  some  of  the  growth  imder  the  microscope  with  a  drop  of 
liquor  potassae,  where  it  presents  characteristic  appearances. 

PROGNOSIS. — The  prognosis  of  thrush  varies  according  to  the 
general  condition,  the  vitality,  and  the  age  of  the  subject  on  whom 
it  is  engrafted.  The  disease  may  last  indefinitely  if  the  mouth  is 
not  carefully  treated,  and  its  prolongation  may  render  the  prognosis 
more  grave.  When  the  growth  is  very  extensive,  as  in  the  cases  in 
which  it  has  invaded  the  esophagus,  the  prognosis  is  very  unfavor- 
able. In  these  cases  disturbances  of  the  gastro-enteric  tract  are 
apt  to  arise  and  to  increase  the  likelihood  of  a  fatal  issue.  As  a  rule 
however,  if  the  infant's  health  can  be  maintained,  and  if  the  local 
treatment  is  carried  out  thoroughly,  the  prognosis  is  favorable. 

TREATMENT. — Thrush  does  not  develop  when  proper  attention 
is  given  to  the  cleanliness  of  the  infant's  mouth,  and  to  nipples  and 
bottles.  The  nipples  and  bottles  should  be  boiled  after  each  nursing, 
and  nipples  should  be  kept  in  a  saturated  solution  of  boric  acid. 
If  the  baby  is  breast-fed,  the  mother's  nipples  should  be  washed  with 
boric  acid  solution  followed  by  boiled  water,  before  each  nursing. 

The  mouth,  after  each  feeding,  should  be  washed  with  a  saturated 
solution  of  boric  acid.  The  solution  should  be  applied  on  absorbent 
cotton  wrapped  about  the  clean  finger  of  the  nurse,  and  the  diseased 
parts  should  be  gently  rubbed.  If  the  case  is  obstinately  resistant, 
the  diseased  areas  may  be  touched  daily  with  a  one  per  cent  solution 
of  formalin.  When  the  disease  is  in  the  esophagus,  it  is  best  treated 
by  the  introduction  of  a  soft  rubber  tube,  which  has  been  previously 
dipped  in  a  saturated  solution  of  boric  acid. 

The  nutrition  of  the  child  must  be  attended 'to  by  careful  regulation 
of  the  feeding.  When  sucking  is  painful,  feeding  with  the  spoon  or 
medicine  dropper  may  be  employed;  this  procedure  is  often  a  good 
plan  for  a  few  days  in  beginning  the  treatment  of  any  bottle-fed 
case,  in  order  to  avoid  irritation  of  the  mucous  membrane  from  the 
rubber  nipple. 

STOMATITIS  ULCEROSA 

Ulcerative  stomatitis  is  a  pathological  process  of  the  mucous 
membrane  of  the  mouth,  occurring  only  when  there  are  teeth,  and 
characterized  primarily  by  ulceration  of  the  gum  around  the  teeth, 
and  secondarily  by  ulceration  of  other  parts  of  the  buccal  mucous 
membrane. 
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ETIOLOGY. — The  peculiar  lesions  of  this  disease  are  probably 
due  to  a  specific  infection.  A  typical  bacteriological  picture  is 
constantly  found  in  coverglass  preparations  made  from  the  lesions. 
This  picture  shows  the  predominance  of  two  kinds  of  bacteria,  which 
are  regularly  associated ;  one  is  a  large  spindle-shaped  bacillus,  staining 
deeply  with  all  the  common  aniline  stains,  called  the  bacillus  fusi-- 
fonnis;  the  other  is  a  long,  delicate  spirocheta  which  stains  less  deeply. 
The  bacillus  fusiformis  has  been  cultivated  as  a  strict  anaerobe, 
and  inoculations  in  animals  have  produced  a  local  necrotic  process. 

The  disease  has  occurred  in  epidemics,  especially  in  asylums,  but 
in  general  there  is  little  evidence  of  transmission  from  one  individual 
to  another.  The  organisms  are  probably  widely  distributed,  and 
frequently  if  not  constantly  present  in  the  mouth.  The  same  asso- 
ciated organisms  are  frequently  found  in  carious  teeth,  and  in 
ulcerative  angina. 

It  is  probable  that  predisposing  causes  are  necessary  to  permit  the 
organisms  to  produce  the  lesions  of  the  disease.  Car.'es  o'  the  teeth, 
neglected  teeth,  and  unclean  mouths,  are  probably  the  commonest 
antecedent  conditions.  Ulcerative  stomatitis  is  very  commonly  seen 
in  scorbutus,  where  the  hemorrhage  into  the  gum  produces  a  lesion 
which  forms  a  favorable  focus  for  invas'on  by  microorganisms.  Bad 
surroundings,  improper  food,  chronic  malnutrition,  and  acute  general 
infections  may  all  at  times  play  a  part  in  lowering  the  vitality  and 
resistance  of  the  gums.  The  importance  of  the  predisposing  cause 
is  shown  in  the  fact  that  ulceration  of  the  gums  is  often  produced 
by  such  mineral  poisons  as  mercury,  lead  and  phosphorus,  but  even 
then  the  actual  character  of  the  ulcerative  lesion  is  determined  by 
whether  or  not  the  bacillus  fusiformis  and  its  associated  spirocheta 
invade  the  injured  tissue. 

As  the  disease  occiu's  only  in  children  having  teeth,  it  is  not  seen 
in  early  infancy.  It  is  commonest  in  children  having  poor  hygienic 
surroundings,  and  rare  in  private  practice. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  peculiarly  charac- 
teristic; it  is  a  necrobiosis.  There  is  first  reddening  and  swelling  of 
the  gum,  then  separation  of  the  swollen  border  of  the  gum  from  the 
tooth,  then  a  purulent  exudate  on  the  edge  of  the  gum.  Beneath 
this  exudate  taJces  place  necrosis  and  softening  of  the  tissue,  leaving 
an  ulcer.  Loss  of  tissue  substance  is  characteristic  of  all  lesions 
produced  by  the  bacillus  fusiformis  and  its  associated  spirocheta, 
while  a  comparatively  slight  inflammatory  manifestation  is  seen  in 
the  tissue  adjoining  the  lesion.  The  amount  of  gum  destruction  is 
variable;  in  some  cases  a  large  part  of  the  root  of  the  tooth  may  be 
denuded. 

The  process  may  remain  limited  to  the  gums,  but  usually  extends 
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to  the  mucous  membrane  of  the  lips,  cheeks,  and  edges  of  the  tongue. 
The  ulcers  resemble  those  seen  on  the  gums. 

SYMPTOMS. — Stomatitis  ulcerosa  is  usually  preceded  by  moderate 
constitutional  symptoms,  such  as  fever,  loss  of  appetite,  and  fretful- 
ness.  The  mucous  membrane  of  the  gums  at  the  free  margin  of 
the  teeth  becomes  reddened  and  soon  begins  to  swell.  The  normal 
curve  of  the  gum  becomes  almost  a  straight  line  and  covers  the 
lower  part  of  the  teeth.  The  mucous  membrane  then  begins  to 
change  in  color  and  becomes  purplish.  Extreme  congestion  and 
softening  of  the  tissues  allow  hemorrhage  to  take  place  from  the 
slightest  pressure.  Although  the  anterior  surface  of  the  gums  is 
most  commonly  afifected,  yet  in  severe  cases  the  posterior  surface 
also  is  involved.  As  the  process  develops  further,  the  gum  becomes 
more  and  more  loosened  as  it  extends  over  the  teeth.  Finally  loss 
of  substance  leads  to  the  formation  of  irregular  ulcers  with  yellowish 
bases,  involving  the  gums,  and  often  involving  the  lips,  cheeks  and 
edges  of  the  tongue. 

The  necrotic  tissue  has  a  characteristic  marked  fetid  odor,  which 
is  conveyed  by  the  breath,  and  by  all  the  secretions  of  the  mouth. 

The  lymph  nodes  of  the  neck  are  usually  enlarged. 

The  ulcers  begin  to  heal  after  a  period  of  about  a  week.  The 
exudate  then  comes  off,  and  cicatrization  is  rapid. 

DIAGNOSIS. — The  lesion  is  so  peculiar  that  inspection  of  the 
mouth  usually  suffices  in  making  a  diagnosis.  The  gum  may  be 
pxuple  and  swollen  in  scorbutus,  but  when  actual  ulceration  has 
occurred,  the  lesion  is  characteristic  of  ulcerative  stomatitis.  The 
characteristic  fetor  of  the  breath  is  also  of  aid. 

To  render  the  diagnosis  sure,  coverglass  preparations  may  be 
made  from  the  exudate  covering  the  ulcers.  These  are  best  stained 
with  carbol-fuchsin,  the  slide  being  flooded  with  the  stain,  and  then 
immediately  washed  with  water.  The  large  bacilli  of  variable  size, 
some  of  them  very  long,  with  pointed  ends,  staining  deeply,  and 
the  delicate  cork-screw  shaped  spirochetae,  staining  faintly,  are 
unmistakeable. 

PROGNOSIS. — The  disease  tends  to  recover  spontaneously,  but 
if  untreated,  it  may  run  a  long  course,  and  become  a  serious  drain 
on  the  child's  vitality.  In  sickly  children,  stomatitis  ulcerosa  may  turn 
the  scale  against  them.    With  treatment,  improvement  is  very  rapid. 

TREATMENT. — Proper  care  of  the  mouth  and  teeth  is  usually 
efficient  prophylaxis  against  ulcerative  stomatitis.  When  the  disease 
has  developed,  the  local  treatment  of  the  mouth,  and  the  manage- 
ment of  the  feeding,  should  be  carried  out  in  the  same  way  as  for 
catarrhal  stomatitis. 

In  addition  to  washing  out  the  mouth,  the  disease  is  best  treated 
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by  internal  administration  of  chlorate  of  potassium.  Chlorate  of 
potassium  must,  however,  be  given  with  great  precaution  to  infants 
and  children,  as  in  certain  cases  it  acts  as  a  poison,  some  infants 
being  affected  by  even  minute  doses.  The  symptoms  which  show 
that  chlorate  of  potassium  is  producing  deleterious  effects  in  infants 
are  drowsiness  and  suppression  of  urine,  with  weakness  of  the  heart 
and  sometimes  cyanosis.  When  these  symptoms  follow  the  admin- 
istration of  the  drug,  it  should  be  omitted  at  once.  Chlorate  of 
potassium  when  given  internally  has  been  found  to  be  secreted  in 
the  saliva  within  five  or  ten  minutes,  and  thus  has  an  opportunity 
of  producing  a  direct  effect  upon  the  lesions  of  the  gums.  The 
doses  of  chlorate  of  potassium  which  it  has  been  found  can  be 
safely  administered  to  infants  and  children,  shou'd  be  remembered 
when  prescribing  the  drug.  The  table  gives  the  minimum  doses 
which  can  safely  be  taken  in  the  twenty-four  hours  at  different  ages, 
and  which  are  sufficient  to  produce  the  specific  effect  of  the  drug  in 
treating  cases  of  stomatitis  ulcerosa. 

Table  63 

Amount  of  Chlorate  of  Potassium  Which  Can  Be  Safely  Given  in  Twenty-four  Hours  at 

Different  Ages 

AGE  GRAINS 

Under  i  3rear xo 

1  to  a  years 15 

a  to  6  years 20 

6  to  8  years as 

8  to  14  years 30 

In  order  that  the  chlorate  of  potassium  shall  produce  the  best 
effects  it  should  be  given  frequently.  The  total  amount  for  twenty- 
four  hours  which  is  to  be  given  at  any  special  age  is  to  be  placed  in 
a  tumbler  and  dissolved  in  as  many  tablespoonfuls  of  sterilized 
water  as  there  are  doses  to  be  given  within  the  twenty-four  hours. 
Let  us  suppose  that  the  number  of  hours  which  the  diild  sleeps  is 
ten;  then  fourteen  tablespoonfuls  of  the  solution  should  be  prepared, 
and  the  child  should  be  given  one  tablespoonful  every  hour  when 
it  is  awake. 

Under  this  treatment  the  disease  is  ordinarily  cured  in  a  week 
or  ten  days.  The  treatment  should,  however,  be  continued  for  a 
nimiber  of  days  after  the  mouth  is  apparently  entirely  well. 

When  extensive  ulceration  has  taken  place,  its  disappearance  may 
sometimes  be  expedited  by  the  application  of  nitrate  of  silver. 

NOMA 

(Stomatitis  Gangrenosa;  Cancrum  Oris) 

Noma  is  a  comparatively  rare  disease,  characterized  by  rapidly 
spreading  gangrene,  originating  in  the  mucous  membrane  near  a 
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mucocutaneous  orifice.  The  process  has  been  known  to  originate 
in  the  nose,  anus,  vulva,  and  prepuce,  but  as  the  commonest  point 
of  origin  is  the  mouth,  the  term  stomatitis  gangrenosa  is  usually 
considered  as  synonymous  with  noma. 

ETIOLOGY. — The  preponderance  of  modem  opinion  believes  that 
the  cause  of  noma  is  the  same  as  that  of  ulcerative  stomatitis  and 
Vincent's  angina,  namely  the  bacillus  fusiformis  with  its  associated 
spirillum,  (or  spirocheta).  The  lesions  always  show  a  mixed  infec- 
tion, but  the  etiologic  importance  of  the  bacillus  fusiformis  and  the 
associated  spirillum  is  supported  by  numerous  facts.  The  great 
majority  of  observers  have  regularly  found  these  organisms  in  the 
lesions  of  noma.  The  gangrenous  character  of  the  lesion  of  noma 
bears  a  close  histological  resemblance  to  that  of  both  Vincent's 
angina  and  ulcerative  stomatitis,  and  the  earliest  lesions  of  noma 
are  indistinguishable  from  those  of  Vincent's  angina.  While  other 
organisms  are  found  in  the  gangrenous  tissues  of  noma,  many  observers 
have  reported  that  only  the  bacillus  fusiformis  and  spirillum  were 
found  in  the  deeper  tissues  near  the  line  of  demarcation.  Some 
observers  have  reported  peculiar  filamentous  forms  near  the  line 
of  demarcation,  and  Timnicliffe  has  obtained  a  similar  filamentous 
growth  in  cultures  of  the  bacillus  fusiformis. 

The  organisms  causing  noma  are  of  wide  distribution,  being  often 
found  in  apparently  healthy  mouths.  Therefore  there  must  be 
another  etiologic  factor  in  the  development  of  the  disease,  beside 
the  mere  presence  of  the  organisms.  This  factor  is  probably  low 
resistance  in  the  individual  child.  Noma  is  most  common  in  insti- 
tutions for  children.  It  is  most  frequently  seen  as  a  sequela  of  one 
of  the  acute  infectious  diseases,  such  as  measles,  scarlet  fever, 
typhoid  fever  and  whooping-cough.  It  is  occasionally  seen  in 
children  sujBFering  from  chronic  malnutrition.  There  is  probably  a 
third  essential  etiologic  factor,  as  noma  seldom  attacks  healthy 
mouths,  but  is  usually  preceded  by  catarrhal  or  ulcerative  stomatitis. 
It  is  possible  also  that  lowered  resistance  is  not  the  sole  factor  in 
determining  that  the  infection  shall  take  the  severe  form  seen  in 
noma,  but  that  variation  in  the  virulence  of  the  particular  strain  of 
organism  may  be  the  determining  factor.  This  possibility  is 
strengthened  by  the  fact  that  noma  is  sometimes  seen  in  small 
epidemics,  and  that  there  is  evidence  that  it  can  be  transmitted  by 
contact. 

Noma  is  particularly  a  disease  of  early  life,  and  is  most  frequent 
in  children  under  five. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  a  spreading  gan- 
grene. There  is  a  certain  amount  of  inflammatory  reaction  in  the 
newly  affected  tissues,  but  suppuration  does  not  occur,  and  gangrene 
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dominates  the  picture.  In  most  cases  there  is  little  or  no  tendency 
toward  limitation,  and  the  gangrene  continues  to  spread  until  death 
occurs.  In  some  cases  a  line  of  demarcation  may  form  and  the  gan- 
grenous tissue  may  separate  as  a  slough,  leaving  a  large  area  to  be 
filled  by  granulation. 

SYMPTOMS. — The  first  symptom  which  is  apt  to  be  noticed  is 
the  gangrenous  odor  which  comes  from  the  mouth.  On  examination 
a  dusky  ^ot  is  foimd  on  the  cheek  or  lip  which  soon  becomes  an 
ulcer  whidi  tends  to  spread  rapidly.    The  spreading  ulcer  shows  a 

Fig.  :S6 


Stomatitis  gangreuou,  left  cheek.    Female,  4  years  old 

greenish-black  necrotic  mass.  The  cheek  becomes  much  swollen, 
is  hard  and  edematous,  the  edema  especially  affecting  the  tissues 
under  the  eye.  The  gangrenous  process  extends  very  rapidly,  at 
times  destroying  large  portions  of  the  face,  and  also  involving  the 
bones,  which  become  denuded.  The  teeth  become  loose  and  fall 
out.  The  odor  from  the  gangrenous  tissue  is  excessive.  The  flow 
of  saliva  is  very  much  increased.  The  degree  of  suffering  which 
the  children  undergo  varies  very  much;  sometimes  it  seems  as  if 
they  suffered  no  pain  whatever.  The  temperature  varies,  at  times 
being  raised  and  again  being  subnormal.  The  pulse  is  weak  and  ■ 
rapid.  The  appetite  is  diminished,  and  the  children  are  likely  to 
have  diarrhea,  probably  due  to  the  infectious  nature  of  the  products 
of  the  mouth  which  are  swallowed.  Hemorrhages  are  rather  rare, 
as  the  blood-vessels  are  usually  filled  with  thrombi.  Secondary 
affections,  such  as  catarrhal  pneumonia  from  the  inhalation  of  septic 
material,  are  not  uncommon.    The  child  may  die  from  one  of  these 
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secondary  affections,  or  it  may  become  more  and  more  weakened 
by  the  local  condition,  and  unless  the  morbid  process  is  arrested  it 
will  die  eventually  from  exhaustion.  The  average  duration  of  the 
disease  is  one  week. 

DIAGNOSIS. — The  diagnosis  of  this  disease,  except  in  its  earlier 
stages,  is  not  difficult.  At  times,  however,  a  local  ulcerative  process 
produced  by  a  decayed  tooth  may  simulate  closely  stomatitis 
gangrenosa.  In  these  cases  the  diagnosis  is  made  more  difficult 
by  the  fact  that  the  tissues  of  the  cheek  may  become  hard  and  look 
as  though  perforation  might  take  place.  Coincidently  with  this 
condition  the  ulceration  of  the  gum  and  often  of  the  mucous  mem- 
brane of  the  cheek,  with  the  foul  odor  which  emanates  from  it,  makes 
the  similarity  of  the  two  diseases  very  striking.    In  simple  ulceration 
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Stomatitis  gangrenosa  secondary  to  measles  and  pneumonia.    Female,  s  yean  old 

from  a  tooth,  however,  active  local  treatment  with  solutions  of 
myrrh  or  of  soda  combined  with  frequent  washing  of  the  mouth  with 
sterilized  water  is  soon  followed  by  marked  improvement,  while 
when  stomatitis  gangrenosa  is  present  the  morbid  process  continues 
to  extend. 

PROGNOSIS. — The  prognosis  in  cases  of  stomatitis  gangrenosa 
which  are  untreated  is  almost  imiversally  fatal.  Cases  have  been 
known,  however,  in  which  a  line  of  demarcation  has  formed  around 
the  gangrenous  spot,  granulations  have  arisen,  and  ccatrization  has 
followed,  leaving  extensive  scars.  If  this  disease  is  treated  by 
extirpation  of  the  diseased  tissues  in  the  very  beginning,  the  prognosis 
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becomes  more  favorable.  When  the  disease  has  perforated  the  cheek 
and  the  gangrenous  process  has  become  extensive,  the  child  's  seldom 
relieved  even  by  surgical  treatment. 

TREATMENT.— Care  should  be  taken  when  a  child  is  affected 
with  a  disease  of  an  exhausting  nature  that  its  mouth  be  kept 
thoroughly  cleansed,  for  we  can  never  tell  when  or  in  what  individual 
the  mucous  membrane  may  become  vulnerable  to  the  organism 
which  produces  stomatitis  gangrenosa.  In  noma  it  is  very  important 
for  the  success  of  the  treatment  that  it  should  be  begun  very  early 
in  the  disease.  When  the  diagnosis  has  been  definitely  made,  it 
is  wiser  not  to  temporize  with  applications  of  nitrate  of  silver  and 
other  drugs,  but  at  once  to  place  the  case  in  the  hands  of  a  surgeon 
and  have  the  entire  area  of  the  invaded  tissues  excised.  It  is  also 
well  after  the  gangrenous  process  has  become  removed  by  the  knife 
to  destroy  an  area  of  healthy  tissue  by  means  of  cauterization.  There 
should  be  no  delay  in  operating  upon  these  cases,  as  great  destruction 
of  the  tissues  may  take  place  in  even  a  few  hours. 

After  the  operation  the  tissues  should  be  inspected  frequently, 
to  see  whether  there  is  any  return  of  the  gangrenous  spots,  and,  if 
found,  these  spots  should  be  removed  immediately.  As  the  disease 
is  very  apt  to  recur,  plastic  operations  to  obviate  deformity  should 
not  be  undertaken  very  early  after  the  operation. 

PROBLEMS  AND  RESEARCH.— The  principal  problems  to  be 
investigated  in  noma  are  connected  with  the  microorganisms  causing 
the  disease.  The  relative  parts  played  by  the  bacillus  fusiformis 
with  its  associated  spirillum,  and  by  other  organisms,  still  offer  a 
field  for  investigation.  Most  of  the  problems  in  noma  are  connected 
with  the  bacillus  fusiformis,  its  relation  to  the  spirillum,  and  its 
biology  in  general.  This  will  be  more  fully  considered  under  the 
heading  of  Vincent's  Angina. 

BEDNAR'S  APHTHAE 

(Ulcera  pterygoidea).     (Ulceration  of  the  Palatine  Angles) 

This  is  a  disease,  first  described  by  Bednar,  seen  only  in  the  new- 
bom,  or  in  infants  in  the  early  weeks  of  life,  and  characterized  by 
ulceration  of  the  mucous  membrane  of  the  hard  palate.  The  ulcers 
are  usually  bilateral  and  symmetrical,  and  are  situated  near  the 
hamuli  pterygoidei.  They  may  be  joined  by  a  bridge,  or  extend, 
giving  various  configurations.  Ordinarily  they  are  about  the  size 
of  a  pea,  are  superficial,  covered  with  a  yellowish-white  mass,  and 
surrounded  by  a  red  areola.  They  are  painful,  interfering  with 
sucking. 

The  lesions  in  this  particular  situation  are  probably  caused  by  the 
fact  that  the  mucous  membrane  of  the  mouth  is  most  tightly  stretched 


180        Diseases  of  the  Mouth,  Nose,  Pharynx  and  Ear 

over  the  hamular  process  of  the  palate,  and  that  trauma,  such  as 
too  vigorous  mouth  washing,  or  the  prolonged  sucking  on  the  rubber 
nipples,  produces  injury  to  the  mucous  membrane. 

In  prophylaxis,  forcible  washing  of  the  mouth,  and  the  use  of 
rubber  nipples  and  pacifiers,  must  be  avoided.  If  a  two  per  cent 
solution  of  nitrate  of  silver  is  daily  applied  to  the  ulcers,  they  heal 
very  rapidly. 

RANULA 

Beneath  the  tongue  wc  sometimes  find  the  mucous  membrane 
bulging  out  as  a  bluish,  translucent  tumor  which  is  soft,  painless 
and  semi-fluctuating.  This  condition  is  called  ranula,  and  is  a 
retention  c>'st  caused  by  the  blocking  of  a  mucous  duct.  When 
opened,  a  small  amount  of  glairy  fluid  escapes,  but  the  collapse  of 
the  walls  of  the  cyst  brings  the  edges  of  the  cut  together  and  they 
quickly  adhere.  The  fluid  will  soon  re-collect;  therefore  the  only 
sure  way  of  dealing  with  these  cysts  Ls  to  pinch  up  their  anterior 
wall  with  fine  forceps,  and  with  the  scissors  remove  so  much  of  it 
as  to  leave  no  opportunity  for  the  edges  to  adhere.  A  gentle  appli- 
cation of  nitrate  of  silver  to  the  edges  and  interior  of  the  sac  after 
the  cut  has  been  made  with  the  scissors  materially  helps  to  promote 
the  cure. 

FISSURES  OF  THE  LIPS 

Cracks  and  fissures  of  the  lips  are  common  in  children.  They 
occur  most  commonly  in  cold  weather.  The  Vermillion  border  of 
the  lip  becomes  dry  and  rough,  and  the  discomfort  causes  the  child 
to  moisten  the  lips  with  the  tongue,  which  increases  the  condition, 
so  that  eventually  one  or  more  deep,  painful  fissures  are  formed. 

The  lips  should  be  kept  covered  as  much  as  possible  with  some 
simple  ointment.  Deep  fissures  should  be  touched  with  the  nitrate 
of  silver  stick. 

PERLECHE 

(Epstein's  "  Faule  Ecken")       {''  Bad  Corners,'*  "  Foul  Angles  "  of 

the  Mouth) 

This  is  a  disease,  first  described  by  Lemaistre  in  1886,  and 
exhaustively  described  by  Epstein  in  1900,  characterized  by  ulcera- 
tion at  the  comers  of  the  mouth. 

ETIOLOGY.— There  is  evidence  in  support  of  an  infectious  cause 
for  this  condition.  It  is  seen  mainly  among  school-children,  and 
family  epidemics  have  been  reported.  No  particular  microorganism 
has  as  yet  been  associated  with  the  lesion. 

SYMPTOMS.— The  disease  is  limited  to  the  angles  of  the  mouth. 
Radiating  fissures  are  formed,  which  cause  pain  and  burning  leading 
the  children  to  lick  the  affected  parts,  and  to  suck  air  to  the  corners 
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of  the  mouth.    The  constant  licking  and  urritation  leads  to  painful 
ulceration,  the  ulcers  being  covered  with  a  grayish  exudate. 

DIAGNOSIS. — The  ulcers  are  not  imlike  the  mucous  patches  of 
hereditary  syphilis,  but  are  distinguished  by  their  strict  localization, 
by  their  more  superficial  character,  and  by  the  fact  that  they  are 
more  painful.  The  history  and  absence  of  other  syphilitic  lesions 
are  important  in  the  diagnosis  of  doubtful  cases. 

PROGNOSIS. — The  majority  of  cases  will  heal  spontaneously 
even  without  treatment.  The  disease  is  more  protracted  if  proper 
treatment  is  not  employed.  Occasionally,  even  with  treatment,  the 
disease  may  be  prolonged  for  weeks  or  months.  Healing  occurs 
without  scar  formation. 

TREATMENT. — ^The  crusts  covering  the  ulcers  should  be  softened 
with  boradc  acid  ointment,  and  removed.  The  exposed  ulcers 
should  be  touched  with  silver  nitrate  daily,  and  kept  covered  with 
boracic  add  ointment. 

HERPES  LABIALIS 

("  Cold  Sore  ") 

This  is  very  commonly  seen  in  the  acute  febrile  diseases  in  children, 
but  sometimes  occurs  alone.  A  group  of  vesides  form  on  the  lip, 
which  rupture,  with  the  formation  of  crusts.  Healing  occurs  spon- 
taneously, but  is  retarded  by  the  tendency  of  children  to  pick  at 
the  crusts.'  Picking  at  the  lips  should  be  prevented,  and  young 
children  should  wear  elbow  splints  at  night.  The  crusts  should  be 
softened  by  an  application  of  boracic  acid  ointment.  After  softening, 
the  ointment  should  not  be  used  further,  but  the  lesions  should  be 
washed  daily  with  a  boric  acid  solution,  and  dusted  with  boric  add 
powder. 

GLOSSITIS 

Glossitis  is  so  rare  a  disease  in  children  that  the  possibility  of  its 
occurrence  only  need  be  mentioned.  In  this  affection  there  is  an 
acute  inflammation  of  the  tissues  of  the  tongue,  accompanied  by 
fever,  enlargement  of  tiie  organ,  and  considerable  pain.  There  is 
usually  a  hypersecretion  of  saliva,  and  at  times  the  obstruction  to 
respiration  from  the  occlusion  of  the  throat  by  the  greatiy  enlarged 
tongue  produces  somewhat  alarming  symptoms,  though,  as  a  rule, 
not  serious  ones. 

This  disease  may  be  caused  by  direct  injury  to  the  tongue  from 
corrosive  substances,  by  heat,  or  by  the  stings  of  insects,,  and  some- 
times probably  by  sepsis.  It  runs  a  variable  course;  it  is  not  espedally 
serious,  and  tends  to  recover  after  a  few  days.  The  treatment  is 
purely  symptomatic.  The  frequent  focal  application  of  ice-cold 
alkaline  solutions  to  the  tongue  and  mouth  is  indicated. 
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LINGUA  GEOGRAPHIGA 

(Geographical  Tongue)      (Mappy  Tongue) 

(Annulus  Migrans)      (Glossitis  Areata  Exfoliativa) 

ETIOLOGY. — This  condition  appears  most  often  in  early  child- 
hood. The  cause  is  unknown.  The  most  probable  explanation  of 
the  condition  is  that  it  is  a  manifestation  of  some  constitutional 
anomaly.  Czemy  believes  that  it  may  be  one  manifestation  of  his 
* 'exudative  diathesis'*  as  he  saw  it  frequentiy  in  children  of  that  type. 

SYMPTOMS. — Grayish-white  areas  which  rapidly  enlarge  appear 
upon  the  surface  of  the  tongue.  The  centers  of  the  areas  change 
to  a  red  discolorization,  while  the  grayish-white  borders  extend  in 
crescentic  outline.  Thus  irregular  figures  are  formed,  and  when 
several  such  figures  coalesce,  the  characteristic  map-like  appearance 
of  the  tongue  is  seen.  The  reddish  discolorization  eventually  fades 
to  the  normal,  beginning  in  the  center,  but  in  tiie  meantime  new 
areas  may  appear. 

The  disease  is  a  very  benign  one,  causing  no  discomfort  or  functional 
disturbance,  and  never  leading  to  ulceration,  nor  to  any  serious  com- 
plication. It  nms  a  very  chronic  course,  and  may  recur  periodically 
for  months  or  years.  The  changes  in  the  tissues  are  confined  to  the 
upper  layers  of  the  epithelium,  the  advancing  borders  representing 
drcimiscribed  epithelial  hyperplasia,  while  the  reddened  areas  repre- 
sent epithelial  exfoliation.  . 

The  only  importance  of  the  disease  is  the  alarm  which  it  causes 
when  discovered  by  the  child's  mother.  No  treatment  is  of  any 
benefit. 

ULCER  OF  THE  FRENUM 

The  frenmn  of  the  tongue  is  sometimes  the  seat  of  tdceration  in 
infants.  The  process  may  erode  more  or  less  of  the  frenum,  and  may 
even  extend  into  the  tissues  of  the  tongue.  The  ulcers  are  covered 
with  whitish  exudate,  and  are  surrounded  by  an  elevated  border. 

The  ulcers  are  caused  by  pressure  of  the  frenum  against  the  sharp 
edges  of  the  lower  central  incisors.  Tt  is  most  commonly  seen  in 
whooping-cough,  where  the  tongue  is  pressed  and  rubbed  against 
the  teeth  during  the  paroxysm.  Except  in  whooping-cough  it  is 
only  seen  in  infants  who  have  the  two  lower  central  incisors  only. 
In  such  cases  the  ulceration  is  caused  by  friction  during  sucking. 

The  ulcers  heal  readily  when  touched  with  alum  or  nitrate  of 
silver.  The  teeth  may  be  covered  during  feeding  with  a  littie 
absorbent  cotton. 

DIFFICULT  DENTITION 

The  normal  development  ol  the  teeth  in  infancy  is  a  physiological 
process,  and  in  the  majority  of  instances  it  is  attended  by  no  morbid 
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symptoms  of  any  kind.  On  the  other  hand  various  disturbances 
are  frequently  seen  during  the  teething  period.  Two  views  have 
been  held  as  to  the  significance  of  these  symptoms.  According  to 
the  older  view,  a  great  variety  of  diseases  and  pathological  symptoms 
occiuring  during  the  teething  period  were  attributed  to  this  cause, 
and  dentition  was  supposed  to  be  an  important  etiological  factor 
in  a  large  number  of  diseases  occurring  between  the  ages  of  six 
months  and  two  years.  According  to  a  modem  view  held  by  some 
observers,  dentition  never  causes  either  subjective  discomfort  or 
reflex  symptoms,  and  all  diseases  occurring  during  the  teething  period 
shotdd  be  looked  upon  merely  as  coincident. 

Both  of  these  views  are  extreme,  and  neither  represents  the  facts. 
The  list  of  diseases  formerly  believed  to  be  connected  with  dentition 
has  been  gradually  shortened,  as  our  increasing  knowledge  has  shown 
them  to  depend  wholly  upon  other  causes.  Thus  we  no  longer 
regard  such  conditions  as  cough,  diseases  of  the  respiratory  system, 
and  diseases  of  the  skin  (except  possibly  eczema),  as  in  any  way 
connected  with  teething.  The  prevalence  of  this  old  view  has  done 
much  harm,  in  leading  physicians  to  overlook  many  serious  diseased 
conditions,  while  attributing  the  symptoms  to  teething.  Neverthe- 
less, although  the  importance  of  dentition  as  an  etiological  factor 
has  been  greatly  exaggerated,  the  modem  view  can  in  no  way  be 
made  to  agree  with  the  experience  of  the  majority  of  careftd  observers. 
There  is  no  doubt  that  many  symptoms,  sometimes  even  of  a  serious 
and  alarming  nature,  can  be  due  to  no  other  cause  than  the  eruption 
of  the  teeth.  The  definite  appearance  of  these  symptoms  with  the 
cutting  of  a  tooth,  their  relief  when  the  tooth  has  come  fully  through 
the  gum,  and  their  recurrence  with  the  cutting  of  a  subsequent  tooth, 
leave  no  doubt  as  to  their  cause. 

SYMPTOMS. — The  symptoms  of  difficult  dentition  vary  greatly 
in  severity.  In  healthy  children,  at  least  half  have  no  symptoms 
of  any  kind.  In  children  who  do  show  disturbance,  the  symptoms 
are  usually  comparatively  mild  except  in  children  who  are  delicate 
or  rachitic,  or  with  highly-organized  nervous  systems. 

The  most  conmion  symptom  is  loss  of  appetite,  young  infants 
refusing  to  take  the  breast  or  bottle,  and  older  infants  refusing  solid 
food.  Teething  babies  will  often  begin  to  suck  eagerly  as  if  hungry, 
and  then  stop  in  evident  discomfort;  in  other  cases  they  do  not  seem 
hungry.  The  amoimt  of  food  taken  may  be  so  little  that  their 
nutrition  is  seriously  interfered  with.  In  addition  to  loss  of  appetite 
there  is  frequently  seen  a  languid  irritability  and  fretfulness,  with 
crying  during  the  day,  and  at  night  restlessness,  wakefulness,  or  a 
restless  sleep.  During  the  existence  of  these  symptoms  the  infant's 
weight  may  be  stationary,  or  there  may  even  be  loss  of  weight. 
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The  connection  of  these  symptoms  with  the  cutting  of  the  teeth 
is  often  shown  by  signs  of  local  irritation  in  the  mouth.  There  is 
often  much  evident  discomfort  in  the  region  of  the  gums,  the  infant 
continually  rubbing  them  with  its  fingers,  and  seeming  to  get  relief 
from  biting  on  hard  substances.  The  mouth  frequently  becomes 
hot,  and  sometimes  dr}',  although  h\T>ersecretion  of  saliva  with 
profuse  drooling  is  more  conunon.  In  some  cases  the  mucous 
membrane  of  the  mouth  shows  the  condition  of  catarrhal  stomatitis. 

There  are  certain  other  disturbances  which  can  only  be  explained 
through  reflex  ner\'ous  disturbance.  Fever  is  not  unconmion  during 
the  cutting  of  a  tooth.  In  mild  cases  in  healthy  children  the  tem- 
perature is  usually  only  moderately  elevated,  to  ioo°  or  101.5^  In 
delicate  children,  and  occasionally  in  healthy  children,  the  temperature 
may  rise  to  102°,  103°,  or  even  to  104°.  I  have  seen  several  apparently 
healthy  children,  who  have  shown,  with  the  cutting  of  each  tooth, 
a  marked  febrile  reaction.  Congestion  of  the  drum  membrane  of 
the  ear  is  conmion  during  the  teething  period,  and  this  may  go  on 
to  the  development  of  a  real  otitis  media.  This  congestion  of  the 
ear  has  been  explained  on  a  basis  of  nervous  connection  through 
the  otic  ganglion,  with  which  the  inferior  dental  nerve  connects. 
While  it  is  possible  that  dentition  is  an  etiologic  factor  in  congestion 
of  the  car,  it  is  probable  that  the  connection  is  no  more  than  a 
coincidence. 

Digestive  disturbances  occur  in  teething  children  with  such  fre- 
quency, that  we  cannot  but  conclude  that  there  may  be  some 
etiological  connection.  Such  disturbance  can  be  explained  only  on 
the  basis  of  reflex  nervous  disturbance  which  influences  the  ah'mentary 
secretions,  thus  lowering  digestive  power.  The  most  common 
manifestation  of  lowered  digestive  power  associated  with  teething  is 
the  appearance  of  undigested  or  green  movements.  In  some  instances 
diarrhea  or  vomiting  recurs  in  definite  association  with  the  cutting 
of  a  tooth. 

Convulsions  have  been  observed  with  no  other  apparent  cause 
than  dentition.  That  the  reflex  disturbance  from  dentition  may 
be  severe  enough  to  cause  convulsions  is  possible,  but  instances  are 
quite  rare. 

There  are  two  stages  in  the  course  of  dentition  when  symptoms 
appear.  One  is  an  earlier  stage  when  the  growth  of  the  tooth  in 
its  socket  is  first  becoming  active,  but  the  tooth  is  not  yet  pressing 
on  the  gum.  The  other  stage  is  when  the  tooth  is  actually  pressing 
upon  and  forcing  its  way  through  the  gum.  The  loss  of  appetite, 
general  irritability,  failure  to  gain  in  weight,  and  tendency  toward 
digestive  disturbances  are  symptoms  common  to  both  stages.  Fever 
also  is  seen  in  either  stage,  but  is  more  common  in  the  earlier,  before 
the  tooth  is  coming  through  the  gum.    The  local  symptoms  pointing 
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toward  the  mouth  are  seen  only  m  the  later  stage.  The  stages 
should  be  remembered,  as  it  is  not  necessary  to  find  a  swollen  gum, 
or  any  signs  of  local  irritation  in  the  mouth,  in  order  to  make  a 
diagnosis  of  difficult  dentition. 

DIAGNOSIS. — The  diagnosis  of  difcult  dentition  should  never  be 
made  except  through  the  most  rigid  and  careful  exclusion  of  all  other 
possible  causes  for  the  symptoms.  The  mere  fact  that  a  baby  is 
teething  should  never  warrant  the  assumption  that  such  symptoms 
as  languid  irritability,  loss  of  appetite,  fever,  or  digestive  disturbance 
are  due  to  the  cutting  of  the  teeth.  The  child  should  be  observed 
most  carefully,  and  frequent  thorough  physical  examinations  should 
be  made.  In  many  cases  it  will  be  possible  to  trace  the  symptoms 
to  some  other  cause.  The  ears  should  be  examined  with  especial 
care.  I  have  often  seen  cases  with  fever  diagnosed  as  difficult 
dentition,  in  which  the  examination  of  the  urine  had  been  neglected, 
but  which  finally  were  shown  to  be  cases  of  pyelitis.  Only  when 
the  symptoms  in  a  teething  baby  disapj)ear  with  the  coming  through 
of  the  tooth,  is  the  correctness  of  the  diagnosis  assured. 

TREATMENT. — Feeding  should  never  be  forced  in  cases  of 
difficult  dentition  with  loss  of  appetite.  The  diminution  in  the 
appetite  is  not  wholly  due  to  the  discomfort  in  the  mouth,  but  is 
often  a  manifestation  of  nature's  effort  to  protect  the  lowered 
digestive  power  of  the  infant  against  overload.  Even  if  the  infant 
is  actually  undergoing  loss  of  weight  from  insufficient  food,  starvation 
will  never  become  dangerous  when  caused  by  teething,  and  there 
is  greater  danger  of  producing  digestive  disturbance  from  relative 
overfeeding.  In  teething  babies  who  show  other  signs  of  disturbance, 
but  who  are  taking  plenty  of  food,  it  is  often  well  to  dilute  their 
milk,  and  to  reduce  the  quantity  given,  and  if  they  actually  show 
digestive  disturbance,  these  measures  are  imperative. 

A  simple  measure  which  is  often  very  effective  in  teething  babies, 
is  to  squirt  a  few  drops  of  cold  water  from  a  medicine  dropper  over 
the  gimis  inmiediately  before  each  nursing.  This  not  only  causes 
the  baby  to  take  more  food,  but  appears  to  add  greatly  to  its  comfort. 
This  measure  may  be  repeated  between  feedings,  if  it  appears  to 
give  relief. 

Bromide  of  sodium  is  often  of  great  value  in  difficult  dentition, 
and  is  indeed  the  only  drug  which  should  be  employed  in  this 
condition.  It  may  be  given  to  infants  from  six  months  to  two  years 
of  age  in  two-grain  doses,  either  three  times  daily,  or  every  four 
hours,  according  to  the  severity  of  the  symptoms  and  the  degree  of 
relief  attained. 

The  question  of  lancing  the  gums  in  cases  of  difficult  dentition 
is  one  which  has  given  rise  to  much  discussion,  and  to  very  diverse 
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opinions.    Whether  or  not  this  procedure  is  indicated  depends  on 
the  stage  of  dentition  in  which  the  symptoms  appear. 

Figures  229  and  230  represent  the  condition  of  the  gums  in  relation 
to  the  teeth  in  the  two  stages  described  above.  Figure  229  represents 
the  mucous  membrane  over  the  crown  of  the  tooth  as  flat  and  on 
a  level  with  the  rest  of  the  gum.  This  is  the  condition  of  the  gum 
in  the  majority  of  cases  of  diflScult  dentition,  yet  very  severe  symptoms 
may  arise  in  these  cases.  In  this  condition  the  gum  should  never 
be  lanced.  In  figure  230  the  mucous  membrane  covering  the  crown 
of  the  tooth  is  shown  to  be  markedly  raised  above  the  level  of  the 
gum.  In  these  cases,  symptoms  of  local  origin  and  often  of  great 
severity  arise.  The  infant  evidently  has  extreme  pain  and  tenderness 
in  its  mouth.  It  cries  incessantly,  and  often  refuses  to  take  its  nourish- 
ment, on  account  of  the  acute  pain  which  it  suffers,  and  also  of  the 
tenderness  which  is  produced  by  the  least  pressure  on  the  gum,  so 
that  it  may  become  weak  and  exhausted.  There  is  usually  a  con- 
siderable elevation   of  the   temperature   to    102°,    103°,   and   104^. 


A,  tooth  in  bone  socket;  B,  jaw-bone;  C, 
gum,  soft,  not  inflamed  or  swollen; 
D,  dental  nerve. 


A,  tooth  in  bone  socket;  B,  jaw-bone;  C, 
gum,  tense,  inflamed,  swollen;  D, 
dental  nerve. 


Vomiting  is  not  uncommon,  and  there  is  twitching  to  such  an 
extent  that  convulsions  seem  to  be  threatening,  and  at  times  actually 
occur.     There  are  also  great  restlessness  and  insomnia. 

In  these  cases  lancing  the  gum  affords  immediate  relief.  The 
temperature  quickly  subsides,  the  pain  and  general  nervous  symptoms 
disappear,  and  the  infant  after  sleeping  quietly  for  an  hour  or  so 
wakes  up  and  takes  its  food  with  avidity.  The  treatment  in  this 
class  of  cases,  when  the  diagnosis  is  once  made,  is  to  lance  the  gum. 
This  is  done  in  the  following  way.  The  infant  is  placed  in  the 
nurse's  lap,  with  its  head  in  the  lap  of  the  physician,  the  nurse  holding 
its  arms  firmly.  The  physician,  after  having  first  thoroughly  sterilized 
his  hands  and  washed  the  infant's  mouth  and  gums  with  sterilized 
water,  carefully  makes  an  incision  over  the  swollen  gum  well  down 
to  the  crown  of  the  tooth.  Figure  231  represents  the  gum-lancet 
which  I  am  in  the  habit  of  using  for  this  purpose.  As  only  the  end 
of  this  lancet  is  sharp,  there  is  less  danger  of  wounding  the  infant's 
lips  and  mouth  than  with  the  ordinary  bistoury.  Before  using  the 
lancet  it  should  be  thoroughly  sterilized. 

Although  much  has  been  said  about  the  danger  of  hemorrhage  in 
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these  cases,  and  of  infection  of  the  wound  by  pathogenic  organisms, 
yet  instances  in  which  such  results  have  occurred  are  so  exceedingly 
rare  that  they  should  not  deter  us  from  treating  the  case  properly 
as  we  would  treat  an  abscess  in  the  mouth,  tonsil,  or  pharynx.  It 
has  also  been  said  that  a  cicatrix  may  form  on  the  gum  over  the 
crown  of  the  tooth  as  a  result  of  lancing.  This  is  an  exceedingly 
rare  occurrence,  and  need  scarcely  be  taken  into  accoimt  The 
probability  is  that  when  such  an  instance  has  occurred,  the  case 
was  not  one  in  which  the  gums  should  have  been  lanced,  and  the 
fear  of  such  a  result  as  this  should  certainly  not  weigh  in  the  balance 
against  the  possible  exhaustion  and  acute  pain  which  may  continue 
for  days  unless  relief  is  given  by  cutting. 

It  must  be  understood,  however,  that  the  first  class  of  cases  of 
difficult  dentition  are  by  far  the  most  frequent. 
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11.     DISEASES  OF  THE  NOSE 
ACUTE  RHINITIS 

(Acute  Coryza.)     (Acute  Naso-Pharyngeal  Catarrh.) 

(Common  Cold.) 

This  is  a  catarrhal  inflammation,  which  starts  most  conunonly  in 
the  naso-pharynx,  which  involves  the  mucous  membrane  of  the  nose, 
and  which  may  extend  to  the  tonsils,  pharynx,  larynx,  trachea  and 
bronchi,  and  to  the  accessory  sinuses  and  middle  ear.  It  is  called 
Rhinitis  or  Coryza  because  the  symptoms  are  chiefly  nasal  at  the 
start.  The  disease  is  particularly  common  both  in  infancy  and 
childhood. 

The  terms  "  coryza,*'  "  rhinitis,"  and  "  cold  "  are  used  to  describe 
certain  symptoms,  without  reference  to  etiology,  and  as  conunonly 
employed  include  not  only  true  inflammation,  but  also  various  dis- 
turbances of  function,  secretion,  or  sensation  which  cannot  be  classified 
under  any  more  definite  pathological  heading. 

ETIOLOGY. — The  etiology  of  the  common  cold  has  been,  and 
still  is,  the  subject  of  much  discussion,  and  of  very  diverse  opinions. 
Various  factors  have  been  etiologically  connected  with  this  symptom- 
complex,  and  these  may  be  divided  into  predisposing  causes  and 
exciting  causes.  The  following  have  been  associated  with  acute 
rhinitis  as  predisposing  causes: — 

Hereditary  Constitutional  Predisposition. — Individual  chil- 
dren are  occasionally  seen  who  are  particularly  subject  to  repeated 
colds,  in  whom  the  tendency  to  take  cold  cannot  be  explained  on 
any  other  basis.  In  other,  words,  in  these  children  there  is  neither 
faulty  hygienic  conditions,  nor  undue  exposure  to  cold,  irritants, 
or  contagion. 

Acquired  Predisposition. — Colds  are  particularly  common  in 
children  who  are  subjected  to  certain  errors  in  hygienic  management. 
They  do  not  get  enough  fresh  air,  as  they  are  kept  in-doors  much  of 
the  time,  and  are  not  allowed  to  go  out  unless  the  weather  is  particu- 
larly fine,  for  fear  that  they  may  '*  catch  cold."  They  live  in  over- 
heated rooms,  and  sleep  in  rooms  with  the  windows  closed.  The 
fear  of  their  taking  cold  leads  to  their  being  so  over-clothed  that 
they  cannot  engage  in  any  exercise  without  a  profuse  perspiration. 

This  etiologic  factor  has  no  bearing  on  the  question  of  the  actual 
exciting  causes  of  colds.  These  faults  of  hygiene  cause  the  nasal 
mucous  membrane  to  be  more  sensitive,  and  such  increased  sensi- 
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tiveness  can  act  as  a  predisposing  cause,  whether  the  exciting  cause 
be  irritants  from  without,  or  exposure  to  cold,  or  infection  with 
pathogenic  microorganisms. 

Constitutional  Disease. — There  is  evidence  based  on  the  fre- 
quency of  colds  in  poorly  nourished,  or  rachitic  children,  that  these 
conditions  may  predispose  toward  colds, 

Local  Disease. — Children  with  adenoids,  or  with  subacute  or 
chronic  tonsillitis,  are  particularly  liable  to  colds. 

The  following  have  been  associated  with  acute  rhinitis  as  exciting 
'causes. 

External  Irritants. — Mechanical,  chemical,  or  thermal  irritation 
will  cause  functional  disturbance  of  the  naso-pharyngeal  mucous 
membrane  in  certain  cases.  Examples  of  this  kind  of  exciting  causes 
are  trauma,  the  breathing  of  formaldehyde  gas,  the  breathing  of 
dry  overheated  air,  and  the  so-called  "  rose  cold,"  in  which  the 
irritation  comes  from  the  pollen  of  a  plant. 

Exposure  to  Cold. — In  certain  susceptible  individuals,  rhinitis 
appears  to  follow  directly  some  form  of  exposure  to  cold.  Sitting 
in*a  draught,  exposure  to  damp  cold  without  proper  clothing,  "  cooling 
ojBF "  rapidly  after  profuse  perspiration,  falling  into  water,  or  other- 
wise becoming  chilled,  throwing  ojBF  the  bed-clothes  at  night — all 
these  have  appeared  to  act  as  immediately  exciting  causes.  Much 
of  the  recent  discussion  has  had  to  do  with  the  relative  etiological 
importance  of  exposure  and  infection. 

Infection  With  Microorganisms. — ^The  clinical  course  pursued 
by  the  most  typical  common  colds,  those  which  form  the  majority 
of  the  cases  met  with  in  practice,  is  of  such  a  character,  that  there 
can  be  no  doubt  that  they  represent  bacterial  infections.  Further 
evidence  is  derived  from  the  fact  that  coryza  is  a  prominent  symptom 
of  several  infections  of  which  the  exciting  microorganism  is  known, 
such  as  influenza  and  measles.  Finally,  continually  accumulating 
evidence  has  firmly  established  the  contagiousness  of  most  typical 
colds. 

What  proportions  of  colds  are  due  to  bacterial  infection?  Many 
observers  state  that  all  colds  are  of  infectious  origin.  This  is  an 
extreme  statement,  when  considered  under  the  very  wide  definition 
of  the  terms  cold,  acute  rhinitis,  acute  coryza,  as  commonly  employed. 
We  know  that  "  hay  fever,"  "  rose  colds,"  are  not  due  to  bacteria. 
Leaving  aside  these  instances,  the  prevalent  view  is  that  the  majority 
of  common  colds  are  bacterial  infections. 

The  Microorganisms  Causing  Rhinitis. — The  prevalent  view 
is  that  acute  rhinitis  is  caused  by  a  great  variety  of  microorganisms, 
among   them   being  numbered   the   staphylococcus,   pneumococcus. 


190        Diseases  of  the  Mouth,  Nose,  Pharynx  and  Ear 

streptococcus,  micrococcus  catarrhalis,  and  the  influenza  bacillus. 
Any  of  these  organisms  may  be  present  in  the  naso-pharynx,  but  the 
mucous. membrane  is  normally  resistant  to  actual  infection.  Some 
condition  lowering  the  resistance  of  the  mucous  membrane  is  required 
for  infection  to  take  place.  The  various  predisposing  causes  produce 
a  chronically  lowered  resistance,  explaining  the  frequency  of  colds 
in  certain  individuals.  External  irritation  and  exposure  to  cold, 
while  apparently  exciting  causes,  act  by  producing  a  vaso-motor 
disturbance  which  lowers  the  resistance  of  the  mucous  membrane 
and  allows  infection  to  occur.  Colds  may  also  occur,  not  by 
autoinfection,  but  by  contagion. 

The  above  is  the  view  most  generally  held  as  to  the  etiology  of 
acute  rhinitis.  In  my  opinion  it  is  not  wholly  satisfactory.  I 
believe  it  tends  too  much  to  exaggerate  the  importance  of  exposure 
to  cold  and  of  autoinfection,  and  to  minimize  the  importance  of 
contagion.  The  evidence  in  favor  of  direct  transmission  being  the 
usual  method  of  infection  in  common  colds,  is  continually  piling  up. 
The  evidence  in  favor  of  exposure  being  the  exciting  cause  of  infectious 
colds  is  constantly  appearing  to  be  less,  and  in  my  experience  is  very 
little.  I  believe  that  nearly  all,  if  not  ally  infectious  colds  are  excited 
not  by  exposure  to  coldy  but  by  contagion. 

The  evidence  in  favor  of  contagion  throws  grave  doubt  upon  the 
generally  accepted  bacteriology  of  acute  rhinitis,  and  raises  the 
question  whether  the  cause  of  the  common  infectious  cold  is  not 
some  specific  microorganism  as  yet  undiscovered. 

CLASSIFICATION.— I  would  suggest  the  following  provisional 
classification  for  acute  rhinitis. 

1.  V^^so-motor  colds — 

a.  From  external  irritants. 

b.  From  exposure  to  cold. 

2.  Infectious  colds — 

a.  Symptomatic  of  known  specific  infections. 

b.  Non-contagious — probable  autoinfection. 

c.  Contagious — ^probable  specific  organism. 

Vaso-motor  colds  from  external  irritants  include  "  rose  colds." 
In  other  conditions  where  an  external  irritant  plays  the  exciting 
rdle,  the  symptoms  are  much  like  those  of  hay  fever,  and  I  do  not 
believe  infection  plays  any  important  part. 

Vaso-motor  colds  from  exposure  include  those  cases  in  which  the 
evidence  is  plain  that  exposure  to  cold  is  immediately  followed  by 
symptoms  of  rhinitis.  Usually  in  such  cases  the  symptoms  occur 
repeatedly.  In  my  experience  the  cases  of  this  kind  differ  greatly 
clinically  from  the  common  infectious  cold.  These  children  suffer 
from  repeated  colds  following  the  sUghtest  exposure,  but  the  disease 
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does  not  follow  the  typical  course  of  the  common  infectious  cold. 
There  is  less  swelling  of  the  mucosa,  the  discharge  remains  serous 
throughout,  there  is  little  if  any  fever,  and  the  process  does  not 
extend  to  the  ear,  tonsils,  larynx,  or  accessory  sinuses.  I  do  not 
believe  that  this  condition  represents  an  infection,  or  that  it  is  often 
the  starting  point  of  an  infection,  but  that  it  is  purely  a  vaso-motor 
disturbance.  It  is  most  commonly  seen  in  children  who  have  acquired 
a  predisposition  through  faulty  hygiene,  as  described  above,  but 
is  rare  in  comparison  with  the  infectious  cold. 

The  symptomatic  coryzas,  such  as  are  seen  in  measles,  require  no 
explanation. 

The  non-contagious  infectious  cold  is  seen  mainly  in  adults,  being 
very  rare  in  childreii.  It  is  symptomatically  much  like  the  common 
contagious  cold,  but  differs  enough  to  make  it  probable  that  it  is 
due  to  some  other  organism.  The  cases  generally  run  a  more  pro- 
longed course,  and  the  secretion  is  often  purulent  from  the  start. 

The  common  contagious  cold  is  the  type  which  will  be  described 
in  detail. 

SYMPTOMS. — ^The  disease  usually  begins  suddenly  with  a  sense 
of  fulhiess,  burning,  and  dryness  in  the  nostrils,  with  sneezing,  and 
with  difl&culty  in  breathing  through  the  nose.  The  entrance  of  air 
inta  the  naso-pharynx  is  blocked  by  the  swelling  of  the  erectile 
tissues  covering  the  turbinate  bones,  and  almost  complete  occlusion 
takes  place.  In  the  course  of  a  few  hours  appears  a  serous  discharge, 
which  later  becomes  mucopurulent;  in  severe  cases  in  infants  there 
may  be  a  very  profuse  purulent  discharge.  There  is  usually  a  slight 
rise  of  temperature,  but  in  infants  the  temperature  may  be  high, 
reaching  104°  or  105°,  while  in  older  children  the  temperature  may 
remain  normal  throughout.  Although  the  general  s)nnptoms  are 
often  slight,  there  is  commonly  a  very  evident  sense  of  discomfort, 
with  loss  of  appetite  and  general  malaise.  The  nasal  obstruction 
in  infants  produces  difficulty  in  nursing,  which  is  frequently  inter- 
rupted. The  patient  is  often  forced  to  breathe  with  the  mouth  open, 
and  a  resulting  condition  of  dryness  of  the  mucous  membrane  of  the 
mouth  and  throat  causes  a  choking  sensation.  Sleep  is  often  much 
disturbed.  The  natural  tendency  of  an  infant  or  young  child  is  to 
keep  the  mouth  shut,  so  that  often  when  the  nose  is  occluded  it 
breathes  with  great  difficulty  when  asleep,  and  its  face  becomes 
congested  and  even  cyanotic.  In  severe  cases  there  may  be  loss  of 
the  senses  of  smell  and  taste. 

Extension  of  the  process  through  the  lachrymal  ducts  may  give 
rise  to  a  conjunctivitis.  Extension  of  the  process  to  the  pharynx 
or  tonsils  may  cause  pain  on  swallowing.  Extension  of  the  process 
to  the  larynx  and  trachea  may  cause  cough  and  hoarseness.    Closure 
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of  the  Eustachian  tubes  may  cause  deafness  or  earache.  The  most 
common  complication  is  otitis  media,  which  should  be  constantly 
watched  for.  Other  complications  occasionally  seen,  especially  in 
severe  cases,  are  cervical  adenitis,  bronchitis,  bronchopneumonia, 
and  retropharyngeal  or  peritonsillar  abscess. 

DIAGNOSIS. — Other  conditions  which  give  rise  to  symptoms  of 
nasal  catarrh  in  children  are  measles,  influenza,  nasal  diphtheria 
and  hereditary  syphilis.  In  measles  and  influenza  the  fever  and 
constitutional  symptoms  are  more  severe  in  proportion  to  the  nasal 
manifestations  than  in  the  common  infectious  cold.  In  nasal 
diphtheria  there  is  often  a  profuse  discharge  which  is  frequently 
blood-tinged.  Whenever  a  blood-tinged  discharge  is  present,  or 
whenever  the  nasal  discharge  persists  longer  than  a  week,  the  possi* 
bility  of  diphtheria  should  be  suspected  and  cultures  should  be  taken. 
Syphilis  also  is  suggested  by  the  persistence  of  a  nasal  discharge, 
and  the  diagnosis  can  only  be  confirmed  by  the  appearance  of  other 
syphilitic  manifestations. 

PROGNOSIS. — In  healthy  children  the  prognosis  of  these  infec- 
tious colds  is  usually  good.  The  disease  ordinarily  nms  its  course 
in  a  variable  period  of  from  three  days  to  a  week,  although  severe 
cases  may  last  longer,  and  unless  the  child  is  subjected  to  fresh 
exposure  it  recovers  entirely.  In  spite  of  the  favorable  prognosis 
in  healthy  children,  these  infectious  colds  are  far  from  being  such 
trivial  affections  as  is  generally  supposed.  They  exercise  a  markedly 
unfavorable  influence  upon  nutrition,  and  in  cases  where  nutrition 
is  already  difl&cult,  or  in  debilitated  children,  the  occurrence  of  a 
cold  may  prove  quite  serious.  The  complications  of  acute  rhinitis 
are  also  more  frequent  and  more  serious  in  poorly  nourished  infants. 
I  have  seen  puny,  ill-cared  for  infants  die  from  a  simple  acute 
rhinitis  with  occlusion  of  the  nares. 

TREATMENT.— Young  children  with  acute  rhinitis  should  be 
kept  in-doors,  in  a  well  aired  room,  at  an  even  temperature  of  about 
68^  F.,  during  the  acute  stage.  If  there  is  fever,  they  should  be 
kept  in  bed.  One  or  two  teaspoonfuls  of  castor  oil  should  be  given 
to  infants  at  the  beginning  of  the  attack;  this  is  not  necessary  in 
older  children,  but  the  bowels  should  be  kept  open.  It  is  well  to 
reduce  the  quantity  of  food,  especially  in  infants.  At  times,  how- 
ever, feeble  infants  will  not  take  enough  milk,  owing  to  the  difficulty 
of  sucking  produced  by  the  nasal  obstruction.  In  such  cases,  milk 
should  be  given  with  the  spoon. 

I  believe  quinin  to  be  useful  in  infectious  colds;  from  one-half  to 
two  grains  may  be  given  three  times  a  day,  according  to  the  age 
of  the  child.  Quinin  appears  to  increase  resistance,  and  is  particularly 
useful  in  prolonged  cases.    Tincture  of  euphrasia,  in  doses  of  ten 
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drops  every  hour  for  four  or  five  doses  each  day,  will  often  lessen 
the  nasal  secretion,  and  is  good  routine  treatment  for  infants.  If 
this  fails,  the  only  drug  which  will  lessen  the  nasal  secretion  i& 
belladonna.    The  following  prescription  is  useful: 

9  1-6  MOS.      6-12  MOS.       1-2  YRS.        2-6  YRS. 

Tincturae  Belladoxmae m  iv  m  vi  m  viii  m  x  ^ 

Pulveris  Camphorae gr.  ii         gr.  iiss        gr.  iii  gr.  iii 

Sacchari  Lactis q.s. 

M.  Div.  et  ft.  tabellae  no.  zzz. 

Sig.  One  tablet  in  water  every  two  hours. 

For  local  use,  liquid  albolene  may  be  instilled  into  the  nostrils. 
The  following  preparation  often  gives  great  relief: — 

Menthol gr.  1/2 

Oil  of  Eucalyptus m  x 

Liquid  Albolene $i 

M.  Sig.  3  drof»s  in  each  nostril  every  two  hours.  In  older  children,  this  may  be 
advantageously  given  with  the  oil  atomizer. 

Irrigation  of  the  nose  with  mild  alkaline  antiseptic  solutions,  such 
as  Seller's  solution,  is  often  more  valuable  than  the  oily  spray,  but 
it  should  be  very  carefully  given,  without  force,  on  account  of  the 
danger  of  carrying  the  infection  into  the  Eustachian  tubes.  I  believe 
it  is  better  to  avoid  irrigation  except  in  severe  cases. 

When  there  is  so  much  nasal  obstruction  that  respiration  or  sucking 
is  seriously  interfered  with,  a  few  drops  of  adrenalin  solution  (i  to 
1000)  diluted  with  saline  solution  in  the  proportion  of  one  drachm 
to  the  ounce,  may  be  instilled  with  a  medicine  dropper.  The 
excoriation  of  the  upper  lip  from  the  discharge  should  be  prevented 
by  the  application  of  vaseline. 

PROPHYLAXIS. — I  believe  the  most  important  measure  in 
prophylaxis  against  acute  rhinitis  is  the  prevention  of  contagion. 
Whenever  any  member  of  the  household  is  suflfering  from  an  infec- 
tious cold,  the  infant  or  young  child  should  be  guarded  against  con- 
tagion with  the  same  rigidity  as  it  would  be  against  scarlet  fever 
or  diphtheria.  Isolation  and  quarantine  of  the  affected  adult  member 
of  the  family  not  being  practical,  the  uninfected  child  should  be 
rigidly  isolated  and  quarantined  in  every  household  where  it  can 
have  its  own  room  and  attendant.  Young  children  should  never 
be  taken  to  moving-picture  shows,  into  large  department  stores  or 
other  crowded  places,  or  into  the  street  cars  if  it  can  possibly  be 
avoided.  Other  frequent  spreaders  of  contagion  are  kindergartens, 
schoob,  dancing-schools,  churches,  Sunday-schools,  and  children's 
parties.  Children  who  are  subject  to  colds  should  be  kept  away  from 
all  of  these. 

A  second  important  measure  in  prophylaxis  relates  to  the  hygienic 
surroundings  of  the  child.    The  faulty  hygienic  surroundings  described 
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under  the  head  of  Etiology  as  leading  to  acquired  predisposition, 
should  be  corrected.  Children  should  be  accustomed  to  going  out 
doors  daily,  unless  the  weather  is  especially  bad,  should  live  in  rooms 
never  above  68*^,  and  should  sleep  in  well  ventilated  rooms.  They 
should  not  be  overdressed.  When  the  predisposition  to  colds  is 
already  acquired,  it  is  difficult  to  correct  the  conditions,  as  the  child 
has  already  become  sensitive  to  exposure.  Such  children  should 
be  accustomed  to  live  in  the  open  air  as  much  as  possible  in  sunmier, 
and  to  sleep  at  night  in  rooms  with  well-opened  windows.  Begun 
in  this  \\i\\\  the  practice  can  be  carried  through  the  autunm  into  the 
winter.  The  habit  of  co<ldling  delicate  children  is  however,  difficult 
to  correct. 

These  children  should  be  sponged  with  cold  water,  particularly 
about  the  chest,  throat  and  spine,  immediately  upon  rising.  They 
should  not  be  allowed  to  wear  chest  protectors  of  any  kind.  Their 
underclothing  should  be  woolen  both  in  winter  and  summer,  but 
should  be  of  medium  weight  in  winter,  and  of  the  very  lightest  weight 
in  .summer. 

Adenoids  should  be  removed  when  present  in  children  subject  to 
relocated  colds. 

Cod  liver  oil  and  iron  will  never  eradicate  the  tendency  to  colds 
while  hygienic  surroundings  are  not  corrected. 

PROin.KMS  AND  RESICARC  H.-The  chief  field  for  research 
in  acute  rhinitis  is  its  bacteriology.  The  main  question  to  be  decided 
is  whether  the  common  infectious  cold  is  an  autoinfection  with  a 
variety  of  micro(')rganisms,  or  whether  it  is  a  specific  infection.  The 
increasing  evidence  in  favor  of  contagion  as  the  most  common  mode 
of  infection,  is  strongly  suggestive  of  the  latter  supposition. 

TunniclilTe  has  discovered  in  acute  rhinitis  a  delicate,  curved 
bacillus  which  is  as  a  rule  not  found  in  the  normal  nose.  In  many 
cases  of  acute  rhinitis  a  practically  pure  culture  of  this  organism 
was  obtained  by  anaerobic  methods.  With  cultures  of  this  organism 
were  pnxluced  not  only  experimental  rhinitis  with  the  recovery  of 
the  organism  in  pure  culture,  but  also  specific  opsonin  and  com- 
plement-binding antibodies.  The  finder  has  called  this  organism 
the  Bacillus  rhinitis. 

Kruse  obtained  a  filterable  virus  in  the  secretions  of  acute  rhinitis, 
which  produced  rhinitis  when  inoculated  into  the  noses  of  a  series 
of  individuals.  He  reported  his  filtrate  sterile,  and  consequently 
regarded  the  result  of  his  experiment  as  due  to  the  action  of  an 
ultra-microscopic  organism.  It  is  not  clear,  however,  whether  in 
making  cultures  from  his  filtrate,  he  used  modern  anaerobic  methods, 
and  it  is  possible  that  the  bacillus  rhinitis  of  Tunnicliffe  might  have 
been  present  in  his  filtrate. 
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This  work  of  Tunnicliffe  and  Kruse  is  now  awaiting  investigation. 
In  the  domain  of  treatment,  a  nmnber  of  observers  have  reported 
good  results  from  the  use  of  heocamethylenamin  in  common  colds. 

CHRONIC  RHINITIS 

(Chronic  Nasal  Catarrh.) 

The  terms  chronic  rhinitis  and  chronic  nasal  catarrh  do  not 
represent  any  definite  pathological  entity,  but  are  loosely  used  to 
apply  to  those  cases  in  which  a  chronic  nasal  discharge  is  the 
principal  symptom.  The  discharge  may  be  serous,  muco-purulent, 
or  purulent  according  to  the  etiology,  and  may  cause  swelling  and 
excoriation  of  the  nasal  entrance  and  upper  lip. 

The  causes  of  this  condition  are  very  various.  In  the  first  group 
belong  cases  which  are  not  due  to  infection,  but  to  some  pathological 
condition  in  the  nose  or  naso-pharynx  which  acts  as  a  constant 
irritant.    The  following  are  the  principal  conditions  in  this  group. 

ADENOIDS. — ^This  condition  is  a  hypertrophy  of  the  lymphoid 
tissue  of  the  naso-pharynx.  "  It  is  the  commonest  cause  of  chronic 
nasal  discharge  in  infants  and  young  children,  and  is  more  fully 
described  elsewhere.  Adenoids  are  recognized  by  digital  exploration 
of  the  naso-pharynx.  The  treatment  of  this  form  of  chronic  nasal 
catarrh  is  removal  of  the  cause. 

HYPERTROPHY  OF  THE  NASAL  MUCOUS  MEMBRANE.— 
This  condition  is  comparatively  rare  in  infancy  and  childhood.  The 
hypertrophy  usually  involves  the  turbinate  bones.  Sometimes  the 
mucous  membrane  becomes  hypertrophied  in  the  condition  of  devia- 
tion of  the  nasal  septum.  The  cause  of  the  nasal  catarrh  is  recognized 
by  examination  of  the  nose.  The  treatment  is  operative,  and  should 
be  carried  out  by  a  specialist. 

MUCOUS  POLYPUS. — This  is  a  pedunculated  connective-tissue 
growth  originating  from  the  mucous  membrane  of  the  middle  turbi- 
nate bone.  It  is  rare  in  children.  It  does  not  grow  on  a  healthy 
mucous  membrane,  and  is  always  preceded  by  some  morbid  condition 
of  the  nose.    It  is  often  multiple. 

The  symptoms  begin  with  a  nasal  discharge  followed  by  nasal 
occlusion.  The  diagnosis  is  easily  made  with  a  mirror  and  a  probe. 
The  treatment  is  the  removal  of  the  growth. 

FOREIGN  BODY. — A  foreign  body  in  the  nose  produces  a  per- 
sistent nasal  discharge.  A  unilateral  nasal  discharge  in  a  child  should 
always  suggest  a  foreign  body  in  the  nostril.  Yoimg  children  not 
infrequently  put  into  the  nose  such  things  as  peas,  beans  and  shoe 
buttons.  The  treatment  of  this  form  of  discharge  is  removal  of  the 
foreign  body. 
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The  second  group  of  causes  of  chronic  nasal  discharge  includes 
various  infections.  The  following  are  the  principal  conditions  in 
this  group. 

INFECTION    WITH    THE    PYOGENIC    BACTERIA.— This 

condition  may  follow  an  acute  rhinitis,  or  may  develop  gradually 
from  the  start.  It  is  seen  most  commonly  as  a  sequel  of  one  of  the 
acute  specific  infections.  The  discharge  is  usually  muco-purulent, 
or  purulent,  and  is  often  profuse.  It  often  flows  backward,  causing 
constant  desire  to  clear  the  throat,  choking,  swallowing,  and  cough. 
The  difiiculty  in  breathing  through  the  nose  is  noticeable  in  infants, 
particularly  at  night. 

The  treatment  of  this  condition  is  with  oily  sprays.  The  prepa- 
ration of  menthol  and  oil  of  cucal>ptus  in  liquid  albolene,  recom- 
mended for  acute  rhinitis,  is  useful  here.  Irrigation  with  Seiler's 
solution  should  be  employed  if  the  discharge  is  very  profuse. 

INFECTION  OF  THE  SINUSES.— A  persistent  nasal  discharge 
without  other  symptoms  may  be  due  to  a  mild  sinus  infection.  It 
is  recognized  when  the  sinuses  are  examined  by  means  of  transillum- 
ination. 

NASAL  DIPHTHERIA. — Chronic  infection  of  the  nasal  cavities 
with  the  Klebs-Loffler  bacillus  is  by  no  means  rare  in  young  children. 
Such  cases  usually  show  no  other  s>Tnptoms  than  the  nasal  discharge. 
A  diphtheria  culture  should  be  taken  from  every  case  of  chronic 
nasal  discharge  which  cannot  at  the  first  examination  be  definitely 
attributed  to  some  other  cause.  These  cases  are  resistant  to  local 
treatment,  but  are  very  rapidly  relieved  by  the  administration  of 
1500  to  2000  units  of  diphtheria  antitoxin.  In  spite  of  the  cessation 
of  the  discharge,  diphtheria  bacilli  may  persist  in  the  nasal  cavities, 
as  shown  by  the  cultures.  The  detailed  treatment  of  these  cases  is 
described  imder  Diphtheria. 

SYPHILIS. — Rhinitis  is  seen  in  hereditary  syphilis,  and  is  one 
of  its  earliest  and  most  constant  sjmiptoms.  Snufiles,  or  a  nasal 
discharge  in  the  first  two  months  of  life  is  always  suspicious,  and 
should  lead  the  physician  to  watch  carefully  for  other  s>philitic 
manifestations.  Rhinitis  is  also  seen  as  a  different  pathologic  condi- 
tion in  late  hereditary  syphilis.  The  detailed  description  of  the 
pathology  and  treatment  of  these  forms  of  rhinitis  is  considered 
under  syphilis. 

A  third  group  of  causes  of  chronic  rhinitis  include  certain  consti- 
tutional factors  which  are  not  clearly  imderstood.  The  following 
are  the  principal  conditions  in  this  group. 

MALNUTRITION. — In  certain  poorly  nourished  and  weak  babies 
is  seen  a  thin,  watery  nasal  discharge.    No  other  cause  than  the 
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malnutrition  can  be  found  for  the  symptom  in  these  cases.    The 
treatment  is  that  of  the  condition  of  mahiutrition  present. 

HAY  FEVER. — This  is  a  condition  in  which  some  constitutional 
peculiarity  of  the  individual  causes  an  abnormal  sensitiveness  of  the 
mucous  membrane  to  some  particular  external  irritant — usually  the 
poUen  of  some  plant.  A  nasal  discharge,  occurring  periodically, 
and  persisting  for  several  weeks,  may  be  the  chief  s)nnptom  of  this 
irritation. 

EPISTAXIS 

During  the  period  of  early  childhood  epistaxis,  or  hemorrhage 
from  the  nose,  is  not  uncommon.  I  have  occasionally  met  with 
epistaxis  in  yoimg  infants,  but  in  my  experience  it  is  rare  in  the 
early  months  of  life.  In  older  children  recmrent  epistaxis,  especially 
if  unilateral,  points  to  the  presence  of  an  erosion  or  a  varicose  condi- 
tion in  the  cartilaginous  septiun  near  the  external  opening  of  the  nose. 

Unless  the  individual  happens  to  be  affected  by  hemophilia, 
epistaxis  is  not  especially  dangerous,  and  usually  its  occurrence  ceases 
as  the  child  grows  older. 

TREATMENT.— The  application  of  pressure  on  the  side  of  the 
base  of  the  nose  and  the  use  of  ice  are  usually  sufficient  to  stop  the 
hemorrhage.  If  the  epistaxis  is  due  to  the  varicose  condition  just 
spoken  of,  it  can  be  readily  controlled  temporarily  by  a  plug  of 
cotton  pressed  upon  the  bleeding  part.  For  a  permanent  cure, 
cauterizing  the  bleeding  part  may  be  necessary. 


III.    DISEASES  OF  THE  PHARYNX 

ACUTE  INFECTIONS 

The  term  angina  is  often  used  to  describe  an  acute  inflammatory 
disease  of  the  lymphoid  ring  of  the  pharynx,  of  infectious  origin. 
The  term  is  a  poor  one,  as  it  means  nothing  more  than  pain,  but 
is  a  useful  abbreviation  for  these  infections.  Pharyngeal  inflanMna- 
tion  is  seen  in  quite  a  number  of  recognized  infectious  diseases  of 
known  etiology,  and  is  the  principal  lesion  of  two  specific  infections, 
scarlet  fever  and  diphtheria.  It  is  seen  at  times  in  other  exanthemata, 
and  in  influenza,  pneumonia,  typhoid  fever,  etc.  In  addition  to 
being  a  part  of  these  infections,  angina  frequently  represents  a  pri- 
mary disease  of  varying  bacteriological  etiology. 

GENERAL  ETIOLOGY.— The  causes  of  these  infections  of  the 
lymphoid  ring  of  the  pharynx  arc  of  two  kinds,  predisposing  and 
exciting. 

Predisposing  Causes. — The  various  causes  predisposing  to  these 
infections  of  the  throat  act  by  producing  conditions  favorable  to 
bacterial  development.  There  is  no  doubt  that  certain  children  have 
a  constitutional  predisposition  to  angina,  and  suffer  from  repeated 
attacks  upon  the  least  provocation.  Such  a  constitutional  predis- 
position may  be  inherited,  or  acquired  through  faulty  hygiene. 
Hereditary  constitutional  predisposition,  the  so-called  diathesis, 
appears  to  play  a  particularly  important  part  in  the  acute  infections 
of  the  pharynx,  and  a  tendency  to  sore  throat  is  closely  connected 
with  a  tendency  toward  arthritis,  carditis,  and  other  so-called  rheu- 
matic manifestations.  If  a  tendency  toward  such  manifestations 
may  be  called  a  rheumatic  diathesis,  then  we  can  undoubtedly  say 
that  angina  is  particularly  common  in  this  diathesis.  Angina  may, 
in  this  connection,  be  considered  as  especially  important,  as  being 
the  probable  portal  of  entry  for  the  virus  of  rheumatic  fever,  and 
possibly  of  epidemic  meningitis  and  other  specific  infections.  The 
constitutional  predisposition  toward  "  sore  throat "  often  disappears 
after  the  age  of  puberty. 

Certain  local  conditions  in  the  throat  have  been  associated  with 
angina  as  predisposing  causes.  Among  these  are  adenoids  and 
chronic  hypertrophy  of  the  tonsils.  While  these  conditions  may 
predispose  to  "  sore  throat "  in  certain  cases,  many  children  with 
hypertrophied  tonsils  are  free  from  "  sore  throat  '*  while  children 
with  apparently  normal  tonsils  may  be  subject  to  repeated  attacks. 
Of  the  two,  more  weight  must  be  attached  to  constitutional  predis- 
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position,  and  indeed,  insofar  as  susceptibility  to  bacterial  invasion 
is  concerned,  the  so-called  diatheses  are  constantly  assuming  more 
and  more  importance  in  the  currently  held  views  of  the  mechanism 
of  infection. 

Exposure  to  cold,  and  acute  digestive  disturbance,  apparently 
act  in  certain  cases  as  immediately  predisposing  causes.  They  act 
by  producing  a  sudden  lowering  of  the  normal  resistance  against 
bacterial  invasion. 

Exciting  Causes. — The  immediate  cause  of  acute  inflammation 
of  the  lymphatic  ring  of  the  pharynx  is  infection.  No  organism 
which  has  not  been  found  in  normal  throats  has  been  identified  with 
this  disease.  The  organisms  most  frequently  associated  with  severe 
attacks  are  the  streptococcus ,  the  pneumococctis^  the  staphylococcus ^ 
the  micrococcus  catarrhaliSy  and  rarely,  the  hacillus  of  influenza.  In 
milder  attacks  the  bacterial  picture  is  often  not  clear.  Mixed  infec- 
tions are  probably  common,  and  there  is  probably  great  variation 
in  the  virulence  of  the  causative  microorganisms. 

In  the  majority  of  cases  not  occurring  in  a  recognized  epidemic 
of  septic  sore  throat,  the  invasion  of  the  tissues  of  the  throat  with 
pathogenic  microorganisms  probably  occurs  through  autoinfection. 
Nevertheless,  there  is  evidence  that  the  infection  can  be  transmitted 
from  one  affected  individual  to  another.  Family  and  institutional 
epidemics  have  been  reported,  and  instances  of  apparent  contagion 
are  not  uncommon. 

Varieties  and  Classification. — Owing  to  the  varied  and  mixed 
bacteriology  of  angina,  an  etiological  classification  upon  the  basis  of 
bacteriology  is  difficult.  Nevertheless,  there  has  been  shown  to  be 
a  certain  amount  of  correspondence  between  particular  bacterial 
infections,  and  the  lesions  produced,  which  has  made  it  possible 
to  separate  off  certain  definite  disease  entities  on  an  etiological  basis. 
For  instance,  the  cases  of  membranous  tonsillitis  not  due  to  diph- 
theria have  been  shown  to  be  almost  invariably  streptococcus  infec- 
tions. Again,  there  occur  at  times  definite  epidemics  of  infectious 
sore  throat  without  constant  lesions,  but  also  due  to  some  variety 
of  streptococcus.  This  form  is  sufl&cidtitly  definite  in  etiology  to 
warrant  its  conception  as  a  distinct  disease,  and  it  will  be  described 
under  the  name  of  epidemic  septic  angina.  Another  form  of  angina 
has  not  only  a  specific  organism,  but  also  a  characteristic  lesion. 
This  form  will  be  considered  under  the  name  Vincent's  Angina. 

The  remaining  cases  of  angina,  constituting  the  majority,  show 
neither  a  correspondence  between  bacteriology  and  lesions,  nor  any 
definite  epidemic  tendency.  It  is  probable  that  many  of  them 
represent  mixed  infections.  These  can  only  be  classified  upon  the 
basis  of  their  clinical  manifestations. 
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The  infections  of  the  lymphatic  ring  of  the  pharynx  can  therefore 
be  classified  as  follows: 

A.  Variable  or  mixed  infections: 

1.  Acute  Pharyngitis. 

2.  Follicular  Tonsillitis. 

3.  Retronasal  Angina. 

B.  Specific  infections: 

1.  Membranous  Tonsillitis. 

2.  Epidemic  Septic  Angina. 

3.  Vincent's  Angina. 

ACUTE  PHARYNGITIS 

In  this  form  the  inflammation  usually  involves  the  entire  mucous 
membrane  of  the  fauces,  including  the  pillars,  tonsils,  uvula,  and 
the  walls  of  the  pharynx.  Any  part  of  the  mucous  membrane  may, 
however,  be  involved  alone,  particularly  the  posterior  wall  of  the 
pharynx.  There  is  first  acute  redness  and  dryness  of  the  mucous 
membrane,  which  may  subside  after  twenty-four  hours,  but  which 
is  usually  followed  by  swelling  of  the  mucous  membrane,  and 
hypersecretion  of  mucus. 

SYMPTOMS. — Sore  throat  is  the  principal  symptom  complained 
of.  There  is  pain  on  swallowing,  and  a  sensation  of  dryness  in  the 
pharynx.  There  may  be  a  dry  hacking  cough.  There  is  usually 
but  little  constitutional  disturbance,  but  occasionally,  in  yoimg 
children,  the  disease  may  have  a  rather  violent  onset  with  vomiting 
and  a  rise  of  temperature  which  may  even  reach  104°. 

On  examination  of  the  throat,  a  reddening  of  the  mucous  membrane 
is  seen,  without  any  exudate  other  than  a  viscid  mucus.  The  tonsils 
may  be  swollen  as  well  as  reddened.  There  may  be  slight  swelling 
of  the  cervical  lymphnodes. 

The  symptoms  are  usually  of  short  duration,  often  subsiding  in 
twenty-four  hours,  and  rarely  lasting  more  than  two  or  three  days. 
In  some  cases  extension  of  the  infection  may  produce  an  accompanying 
or  following  laryngitis. 

DIAGNOSIS. — Scarlet  fever,  measles  and  diphtheria  are  the 
principal  diseases  to  be  excluded.  Scarlet  fever  is  attended  by  more 
severe  constitutional  disturbance  than  the  average  case  of  primary 
acute  pharyngitis.  In  many  cases,  particularly  those  cases  of  acute 
pharsmgitis  having  a  severe  onset,  scarlet  fever  cannot  be  excluded 
imtil  a  suflScient  time  has  passed  for  the  appearance  of  the  eruption. 
Consequently^  if  scarlet  fever  is  prevalent,  suspicious  cases  of  sore 
throat  should  be  isolated  for  forty-eight  hours.  Measles  can  usually 
be  excluded  more  easily,  by  the  absence  of  Koplik's  spots  on  the 
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mucous  membrane  of  the  mouth,  and  by  the  absence  of  coryza  and 
lachrymation.  Diphtheria^  while  usually  showing  a  membranous 
lesion,  may  in  rare  cases,  give  only  catarrhal  manifestations  in  the 
throat;  such  cases  can  only  be  excluded  by  culture. 

PROGNOSIS. — Recovery  is  usually  rapid  and  complete. 

TREATMENT.— At  the  beginning  of  the  attack,  the  bowels 
should  be  freely  opened.  Magnesia  or  rhubarb  and  soda  may  be 
used  for  this  purpose.  One  to  three  grains  each  of  powdered  rhubarb 
and  bicarbonate  of  soda  are  given  to  children  from  one  to  six  years 
of  age.  If  there  is  vomiting,  the  magnesia  may  be  preceded  by  one 
or  two  grains  of  calomel  in  divided  doses. 

The  child  should  be  kept  in  bed,  on  a  liquid  diet.  In  infants 
the  quantity  of  food  should  be  reduced.  The  child  may  dissolve 
pieces  of  ice  in  the  mouth  for  relief  of  pain. 

No  internal  medication  need  be  given,  and  no  local  treatment  of 
the  throat  should  be  used  in  infants,  and  in  children  too  young  to 
gargle.  Older  children  will  often  get  relief  from  the  pain  of  swallowing 
by  using  hot  gargles.  Seller's  solution  may  be  used,  or  a  simple 
Solution  of  a  teaspoon  of  cooking  soda  to  a  glass  of  hot  water.  The 
important  point  is  that  the  gargle  should  be  as  hot  as  can  be  borne. 

FOLLICULAR  TONSILLITIS 

In  this  form  the  principal  lesion  produced  by  the  infection  is 
swelling  and  inflammation  of  the  lymph  follicles  of  the  tonsils,  with 
exudation  into  the  tonsillar  crypts.  While  the  principal  lesion  seen 
involves  the  tonsils,  there  is  also  usually  swelling  and  inflammation 
of  the  follicles  of  the  entire  pharyngeal  ring.  The  exudation  in  the 
crypts  consists  of  epithelial  cells,  pus  cells,  mucus,  bacteria,  and 
sometimes  fibrin.    The  process  is  almost  always  bilateral. 

SYMPTOMS. — The  disease  is  characterized  by  an  acute  onset, 
with  marked  constitutional  disturbance.  The  temperature  rises 
rapidly,  and  is  usually  high,  103°  to  105®  F.  In  infants  there  is  loss 
of  appetite,  frequently  vomiting,  and  sometimes  diarrhea.  In  older 
children  there  may  in  addition  be  chilly  sensations,  or  even  a  distinct 
chill,  at  the  onset,  followed  by  a  general  malaise,  with  headache, 
and  pain  in  the  back  and  limbs.  The  general  symptoms  precede  the 
local  ones,  and  give  the  impression  of  some  rather  severe  acute  infec- 
tion. Later,  older  children  complain  of  sore  throat,  but  the  local 
discomfort  is  apt  to  be  much  slighter  in  children  than  in  adults. 
In  infants,  there  are  usually  no  symptoms  pointing  toward  the 
throat. 

On  examining  the  throat,  the  tonsils  are  seen  to  be  enlarged, 
reddened,  and  in  the  early  hours  of  the  disease  to  show  a  little 
swelling  of  the  orifices  of  the  crypts,  as  though  a  secretion  within 
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them  was  about  to  burst  the  overlying  mucous  membrane  and  appear 
on  the  free  surface.  Later  this  actually  occurs,  and  the  tonsils  are 
seen  to  be  studded  with  yellowish  or  grayish-white  spots.  These 
do  not  appear  on  the  soft  palate  or  uvula,  though  they  may  appear 
on  the  pharyngeal  tonsil,  the  base  of  the  tongue,  and  the  posterior 
pharyngeal  walls.  As  the  disease  progresses  these  spots  may  coalesce 
and,  adhering  to  the  surface  of  the  tonsil,  form  larger  spots  of  exuda- 
tion. The  mucous  membrane  of  the  pillars  of  the  palate,  of  the 
uvula,  and  of  the  soft  palate  are  usually  reddened,  and  there  is 
usually  decided  reddening  and  swelling  of  the  follicles  of  the  pharynx. 
As  there  is  a  direct  connection  between  the  tonsils  and  the  cervical 
glands,  the  latter  are  liable  to  be  involved,  though  any  great  swelling 
of  the  cervical  glands  in  connection  with  acute  tonsillitis  is  imcommon. 
The  disease  is  self -limited  and  runs  its  course  in  two  or  three  days, 
at  the  end  of  which  time  the  general  symptoms  subside,  the  appetite 
returns,  the  temperature  becomes  normal,  although  the  local  symp- 
toms may  last  somewhat  longer. 

DIAGNOSIS. — The  lesion  of  tonsillitis  is  so  characteristic,  that 
the  existence  of  multiple  discrete  spots  of  exudate  on  both  tonsils 
is  usually  sufficient  to  warrant  a  diagnosis.  At  the  onset  scarlet 
fever  cannot  be  excluded  at  times.  Diphtheria  can  never  be  excluded 
without  a  bacteriological  examination,  and  a  culture  should  be  taken 
from  ever>^  case  showing  exudate  on  the  tonsils.  In  the  great  majority 
of  instances,  however,  when  the  attack  is  acute,  with  high  temper- 
ature, when  the  cerv-ical  glands  are  not  especially  involved,  when 
the  white  spots  on  the  tonsils  are  clearly  located  in  the  orifices  of 
the  crjTDts,  and  when  there  is  no  appearance  of  a  membrane  on  the 
soft  palate  or  pharyngeal  wall,  we  can  make  a  provisional  clinical 
diagnosis  of  follicular  tonsillitis  with  considerable  confidence. 

PROGNOSIS. — The  prognosis  of  follicular  tonsillitis  is  favorable, 
the  only  important  complication  being  peritonsillar  abscess. 

TREATMENT.— At  the  onset  of  the  disease  the  child  should  be 
given  castor  oil,  or,  if  there  is  vomiting,  one  or  two  grains  of  calomel 
in  divided  doses,  followed  by  a  saline.  The  child  should  be  kept 
in  bed,  and  isolated  from  all  members  of  the  household,  except  those 
having  its  immediate  care.  In  infants,  the  milk  should  be  diluted, 
and  in  older  children,  a  milk  and  cereal  diet  should  be  used  during 
the  most  acute  stage.  Ice  cream  is  soothing  to  the  throat,  and  may 
be  given  to  older  children. 

Treatment  of  Infants. — Infants  rarely  require  symptomatic 
treatment,  and  most  of  the  drugs  generally  recommended  in  ton- 
sillitis such  as  quinin,  aspirin,  and  sodium  salicylate,  are  liable  to 
upset  the  stomach.  Local  treatment  also  is  unnecessary.  I  believe, 
however,  that  the  internal  administration  of  chlorate  of  potash  is 
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of  value,  espedally  in  infants,  given  in  frequent  doses,  as  described 
under  stomatitis.  The  amount  to  be  given  to  children  of  different 
ages  is  shown  on  page  99. 

Treatment  of  Older  Children. — Older  children  should  be  given 
aspirin  or  sodium  salicylate,  in  doses  of  three  to  five  grains  every 
four  hours  for  the  first  twenty-four  hours,  and  three  times  a  day 
after  that.  Hot  gargles  will  add  to  their  comfort.  Seller's  solution, 
Dobell's  solution,  or  a  solution  of  sodium  borate  may  be  used.  Paint- 
ing or  swabbing  the  tonsils  should  be  avoided.  Chlorate  of  potash 
should  be  given  internally,  to  older  children  as  well  as  to  infants. 
If  the  throat  is  very  sore,  or  if  the  cervical  lymphnodes  are  painful, 
cold  compresses  should  be  applied  to  the  throat. 

RETRONASAL  ANGINA 

This  form  in  etiology,  and  in  the  character  of  the  lesion,  represents 
exactly  the  same  process  as  follicular  tonsillitis.  The  difference  is 
that  the  tonsils  are  not  involved,  and  consequently  no  spots  being 
seen  on  the  tonsils,  the  disease  is  usually  considered  as  being  a  severe 
rhinitis.  In  reahty,  the  disease  is  a  tonsillitis  of  the  "  third  tonsil," 
or  adenoid,  and  if  posterior  rhinoscopy  is  possible,  the  pharyngeal 
tonsil  will  be  seen  to  be  acutely  inflamed. 

SYMPTOMS. — The  onset  and  general  symptoms  are  much  like 
foUicular  tonsillitis,  with  high  temperature,  and  marked  constitutional 
disturbance.  Difficult  breathing,  with  nasal  voice  are  the  suggestive 
symptoms  in  this  form,  rather  than  difficulty  in  swallowing.  There 
is  often  earache,  or  deafness.  There  is  usually  a  profuse  muco- 
purulent discharge  from  the  nose,  and  much  mucus  will  be  seen 
adherent  to  the  posterior  wall  of  the  pharynx,  which  appears  reddened 
and  of  uneven  surface.  The  swollen  adenoid  may  be  felt  by  the 
finger,  or  seen  by  posterior  rhinoscopy;  this  is,  however,  usually 
impossible  in  young  children.  The  cervical  lymph  glands  are  more 
apt  to  be  swollen  than  in  follicular  tonsillitis. 

This  disease  is  apt  to  run  a  more  prolonged  course  than  follicular 
tonsillitis.  Nervous  s>'mptoms  are  more  common,  and  I  have  seen 
this  condition  diagnosed  as  meningitis.  The  fever  is  s^jmetimes 
remittent  or  intermittent,  and  the  cervical  l>'mphnodes  may  remain 
swollen  for  a  considerable  time,  with  prolonged  elevation  of 
temperature. 

DIAGNOSIS. — In  the  early  stages,  it  is  difficult  to  distinguish 
acute  infection  of  the  a^lcnoid  from  the  common  acute  rhino- 
pharyngitis. Posterior  rhinr/scopy  would  reveal  the  nature  of  the 
disease,  but  is  difficult  in  young  children.  Often  retro-na.sal  angina 
can  only  be  susfiected  from  the  severity  of  the  constitutional  dis- 
turbance, and  the  ixrriJ5>tence  of  the  symptoms. 
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PROGNOSIS. — ^The  prognosis  is  favorable,  but  the  course  of  the 
disease  is  apt  to  be  more  prolonged  than  in  either  acute  rhinitis  or 
follicular  tonsillitis. 

TREATMENT.— The  treatment  is  that  of  acute  rhinitis.  In 
older  children,  hot  gargles  may  be  used  in  addition. 

MEMBRANOUS  TONSILLITIS 

A  membranous  tonsillitis  occurs  most  frequently  as  a  secondary 
manifestation  in  an  acute  infectious  disease,  especially  in  scarlet 
fever  and  measles.  Cases  are  found,  however,  in  which  membranous 
tonsillitis  occurs  as  a  primary  inflammation.  The  bacteriology  of 
membranous  tonsillitis  is  sufl&dently  constant  to  warrant  its  being 
classed  as  a  separate  disease  entity. 

ETIOLOGY. — The  inflanmiation  is  almost  invariably  due  to  a 
streptococcus.  In  some  cases  a  staphylococcus  has  been  foimd 
associated  with  the  streptococcus,  and  in  very  rare  cases,  the  staphy- 
lococcus has  been  foimd  alone. 

Infection  probably  occurs  in  most  cases  through  autoinfection. 
Streptococci  are  frequently  found  in  the  throats  of  healthy  children. 
Any  condition  lowering  the  resistance  of  the  tissues  can  probably 
act  as  the  cause  of  the  occurrence  of  infection.  In  the  acute  infec- 
tious diseases,  not  only  may  the  general  resistance  be  lowered,  but 
the  local  conditions  in  the  mucous  membrane  are  especially  favorable 
to  secondary  infection.  In  the  primary  cases,  a  condition  lowering 
the  resistance  is  often  not  found.  It  is  possible  that  these  cases  are 
infections  from  without,  with  streptococci  of  especial  virulence,  but 
there  is  little  evidence  of  transmission  by  contagion.  While  trans- 
mission is  possible,  I  believe  the  usual  method  is  through  autoinfection. 

PATHOLOGICAL  ANATOMY.— The  essential  lesion  is  the 
formation  of  a  pseudo-membrane,  much  resembling  that  seen  in 
diphtheria.  In  structure  the  membrane  is  indistinguishable  from 
that  found  in  diphtheria.  It  may  be  superficial  or  deep.  It  is 
usually  confined  to  the  tonsils,  or  is  situated  chiefly  on  the  tonsils, 
but  may  extend  to  a  variable  extent  to  all  the  mucous  membrane 
of  the  pharynx,  the  soft  palate,  uvula,  and  may  in  rare  cases  extend 
to  the  mouth,  larynx,  bronchi,  nose,  and  ear. 

The  streptococci  are  found  in  and  under  the  membrane,  and  in 
the  lymph  spaces.  There  is  an  accompanying  acute  inflammation 
of  the  lymphoid  tissue  of  the  pharynx. 

SYMPTOMS.  The  Prmary  Cases.— The  onset  and  general 
symptoms  of  primary  membranous  tonsillitis  are  precisely  like  those 
of  follicular  tonsillitis.  Pain  on  swallowing  is  apt  to  be  more  marked. 
There  is  reddening  and  swelling  of  the  tonsils,  and  often  of  the  tissues 
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of  the  pharynx.  Patches  of  membrane  appear  on  the  tonsils,  usually 
of  irregular  outline,  and  not  sharply  defined.  The  membrane  appears 
loosely  attached,  and  can  sometimes  be  wiped  oflF.  In  color  the 
membrane  is  yellowish  or  greyish,  and  occasionally  greenish.  Usually 
the  membrane  is  limited  to  the  tonsils,  and  does  not  spread,  but 
occasionally  small  patches  are  seen  on  other  parts  of  the  mucous 
membrane.    The  course  of  the  disease  is  like  follicular  tonsillitis. 

The  Secondary  Cases. — In  general,  these  cases  are  more  severe, 
although  mild  cases  are  seen  resembling  the  primary  form.  Usually 
they  are  characterized  by  high  fever  and  great  prostration.  The 
nervous  system  is  often  profoundly  affected,  there  being  apathy, 
delirium  or  stupor.  The  pulse  is  usually  rapid  and  feeble.  The 
membrane  may  be  much  more  extensive  than  in  the  primary  cases. 
Complications  frequently  seen  are  bronchopneumonia  and  nephritis. 

DIAGNOSIS.— The  only  question  in  cases  showing  membrane  on 
the  tonsils  is  whether  it  is  a  streptococcus  infection  or  diphtheria. 
The  clinical  features  distinguishing  the  two  conditions  have  been 
described  under  diphtheria,  but  a  diagnosis  based  on  clinical  grounds 
is  most  uncertain.  Cultures  should  be  taken  in  every  case  showing 
membrane  in  the  throat. 

PROGNOSIS. — The  primary  and  mild  cases  run  a  short  course 
resembling  that  of  follicular  tonsillitis,  and  the  disease  is  not  serious^ 
The  secondary  cases  are  much  nlore  serious.  The  course  is  longer, 
and  death  may  occur  from  exhaustion,  or  from  one  of  the  compli- 
cations. When  a  complication  occurs,  the  prognosis  is  very  grave. 
If  no  complication  occurs,  in  spite  of  the  severe  toxemia,  and  no 
matter  how  severe  the  symptoms,  there  is  a  good  chance  of  recovery. 

TREATMENT. — Every  case  should  be  isolated  as  soon  as  the 
membrane  is  seen.  The  question  which  first  confronts  the  physician 
is  whether  he  shall  give  diphtheria  antitoxin  at  once,  or  wait  for  the 
result  of  the  examination  of  the  cultures.  I  believe  that  in  cases 
secondary  to  another  already  recognized  infection,  and  in  older 
children,  one  can  wait  for  the  result  of  bacteriological  examination. 
In  primary  cases  in  children  under  three  years,  antitoxin  should  be 
administered  at  once  without  waiting. 

The  treatment  of  the  primary  and  mild  secondary  cases  is  that  of 
follicular  tonsillitis.  The  treatment  of  the  severe  cases  is  with  the 
exception  that  antitoxin  is  not  given,  the  same  as  that  of  diphtheria. 

EPIDEMIC  SEPTIC  ANGINA 

Epidemics  of  severe  sore  throat  have  been  reported  from  time  to 
time  in  various  parts  of  the  world.  The  constancy  of  the  bacterial 
findings  and  of  the  mode  of  infection  in  these  epidemics,  and  certain 
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distinctive  clinical  features,  warrant  the  conception  of  a  distinct 
disease. 

ETIOLOGY. — The  microorganism  found  in  the  various  epidemics 
is  a  streptococcus.  The  type  of  streptococcus,  wherever  studied, 
has  shown  the  same  peculiarities  distinguishing  it  from  other 
streptococci. 

The  usual  mode  of  infection  is  through  milk.  All  of  the  epidemics 
studied  have  been  milk  epidemics,  traceable  to  a  definite  milk  supply. 
Such  milk  epidemics  of  septic  sore  throat  have  been  reported  with 
frequency  in  England,  and  occasionally  in  other  parts  of  Europe, 
but  have  only  recently  been  observed  in  this  country.  While  milk 
is  the  usual  means  of  transmission  of  the  infection  in  epidemic  sore 
throat,  and  while  milk  epidemics  have  been  the  only  ones  studied 
bacteriologically,  it  is  probable  that  epidemics  of  infection  with  the 
same  organism  may  occur,  without  transmission  by  means  of  milk. 
It  is  notable  that  during  and  preceding  the  Boston  milk  epidemic 
of  191 1,  there  was  an  outbreak  of  severe  tonsillitis  in  the  regions 
from  which  the  milk  came,  but  in  which  the  milk  was  not  used. 
The  clinical  features  were  the  same  as  those  observed  in  the  Boston 
cases.  In  this  outbreak,  which  could  not  be  traced  to  milk,  the 
means  of  transmission  may  have  been  by  contagion.  Milk  is,  how- 
ever, probably  the  usual  disseminator  of  the  disease. 

The  source  of  the  contamination  of  the  milk  supply  is  still  an 
unsettled  problem. 

Adults  are  more  frequently  affected  with  epidemic  sore  throat 
than  are  children.  This  was  a  notable  feature  of  the  Boston  epidemic 
of  191 1.  I  have  seen  a  smaller  epidemic  in  which  children  were 
affected  with  the  same  frequency  as  adults. 

SYMPTOMS. — The  distinctive  clinical  features  of  epidemic  septic 
angina  are,  the  severity  of  the  sore  throat  and  of  the  constitutional 
disturbance,  the  lack  of  constancy  of  appearance  in  the  throat,  the 
constancy  of  involvement  of  the  cervical  l}TTiphnodes,  and  the 
tendency  to  metastatic  infection  in  remote  parts  of  the  body. 

The  period  of  incubation  in  the  Boston  epidemic  was  short,  not 
more  than  thirty-six  to  seventy-two  hours.  The  onset  is  sudden, 
with  sore  throat,  and  often  with  chills,  headache  and  prostration. 
The  fever  is  apt  to  be  moderate  in  proportion  to  other  signs  of 
constitutional  disturbance.  Nausea  and  vomiting  are  common, 
especially  in  children,  in  whom  the  gastro-intestinal  symptoms  are 
often  more  noticeable  than  the  throat  symptoms. 

The  local  appearance  of  the  throat  varies.  In  all  instances  the 
primary  infection  occurs  in  the  lymphoid  tissue  of  the  fauces  and 
pharynx,  but  the  local  pathological  alterations  show  a  wide  range, 
from   acute   congestion   and   swelling   of   the   lymphoid   tissue,    to 
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infiltration  of  the  adjacent  mucous  membrane  and  drcumtonsillar 
suppuration.  The  most  common  appearance  is  that  of  follicular 
tonsillitis;  the  mildest  cases  resemble  acute  pharyngitis  in  local 
appearances,  while  in  severe  cases  the  lesions  are  those  of  mem- 
branous tonsillitis,  often  with  marked  edematous  swelling  of  the 
uvula,  soft  palate,  and  base  of  the  tongue. 

The  disease  is  apt  to  be  milder  in  children  than  in  adults.  Mild 
cases  show  improvement  in  two  or  three  days,  and  are  convalescent 
in  a  week. 

Severe  cases,  while  more  common  in  adults,  may  occur  in  children. 
The  temperature  in  these  cases  may  reach  104°,  with  very  marked 
constitutional  disturbance,  rapid  pulse,  severe  pain  in  the  head, 
back  and  extremities,  insomnia  or  mild  delirium,  and  very  marked 
prostration.  In  these  cases  relapses  are  frequent,  prostration  is 
persistent,'  and  convalescence  slow. 

In  all  but  the  mildest  cases  there  is  an  involvement  of  the  cervical 
lymphnodes,  which  become  enlarged,  and  often  intensely  painful. 

A  marked  feature  of  the  disease  is  the  tendency  toward  complica- 
tions of  various  kinds,  mainly  metastatic  septic  processes!  More 
than  one-quarter  of  the  cases  in  the  Boston  epidemic  had  secondary 
processes.  Among  the  complications  frequently  seen  are  the  follow- 
ing: Peritonsillar  abscess,  suppuration  of  the  cervical  lymphnodes; 
arthritis,  peritonitis,  pleurisy,  and  pericarditis;  pneumonia,  laryngitis; 
endocarditis,  phlebitis,  and  septicemia;  acute  nephritis. 

DIAGNOSIS. — The  diagnosis  cannot  be  made  in  any  single  case, 
but  is  based  on  the  epidemic  character  of  the  disease,  and  upon  the 
occurrence  of  other  cases  having  the  same  milk  supply.  In  every 
case  of  severe  or  atypical  tonsillitis,  efforts  should  be  made  to 
determine  if  similar  cases  have  been  observed  in  the  vicinity. 

PROGNOSIS. — The  disease  is  serious,  from  the  tendency  toward 
severe  septic  complications.  The  mortality  in  the  Boston  epidemics 
was  48  cases  out  of  a  total  of  1,043.  The  prognosis  is  better  in 
children  than  in  adults. 

TREATMENT. — Mild  cases  of  epidemic  sore  throat  should  be 
treated  like  cases  of  follicular  tonsillitis.  Severe  cases  require  stimu- 
lation, and  the  general  and  local  treatment  should  be  like  that  of 
a  severe  case  of  diphtheria,  except  that  antitoxin  is  not  given.  I 
believe  that  in  severe  cases,  when  the  particular  streptococcus  can  be 
isolated  in  cultures,  an  autogenous  vaccine  should  be  made  and  tried. 

In  prophylaxis,  pasteurization  of  the  milk  given  to  the  child  will 
prevent  infections  of  this  character.  It  is  noteworthy  that  the  milk 
supply  found  to  be  responsible  for  the  Boston  epidemic  of  191 1  was 
considered  to  be  one  of  the  very  best,  the  milk  being  produced  under 
the  cleanest  possible  conditions.    The  occurrence  of  this  epidemic 
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is  a  strong  argument  in  favor  of  the  routine  use  of  pasteurized  milk 
in  feeding  infants  and  chUdren. 

PROBLEMS  AND  RESEARCH— The  principal  questions  arising 
in  connection  with  epidemic  sore  throat  are  the  following:  i.  Are 
the  streptococci  causing  different  epidemics  the  same,  representing 
a  specific  organism,  or  are  different  strains  represented?  2.  How 
does  the  milk  become  contaminated  with  the  streptococci?  3.  Are 
the  streptococci  of  human  or  of  bovine  origin?  Various  studies  of 
recent  epidemics  have  established  the  fact  that  the  streptococci  in 
various  epidemics  all  have  the  same  cultural  characteristics  which 
distinguish  them  from  con-non  throat  streptococci.  An  elaborate 
study  of  the  streptococci  from  a  number  of  different  outbreaks  was 
made  by  Theobald  Smith  and  J.  H.  Brown.  They  concluded  that 
the  streptococci  are  not  necessarily  the  same  in  various  outbreaks, 
but  that  they  differ  in  certain  minor  distinguishing  characteristics, 
and  that  a  detailed  study  of  individual  strains  is  necessary  in  order 
to  trace  an  epidemic  to  its  source. 

In  connection  with  the  second  question,  the  epidemiology  of  most 
of  the  reported  epidemics  has  been  of  such  a  character,  as  to  suggest 
that  the  contamination  of  the  milk  cannot  be  explained  by  trans- 
mission of  the  organism  directly  from  an  infected  human  individual 
to  the  milk.  It  rather  suggests  disease  in  the  udder  of  some  cow. 
Cow  mastitis  or  garget  is  a  comparatively  common  condition.  Is 
this  the  source  of  the  epidemic? 

In  connection  with  the  third  question,  various  experiments  have 
been  made  with  streptococci  from  spontaneous  cow  mastitis,  and 
with  the  production  of  experimental  cow  mastitis.  The  results  of 
these  experiments  are  summarized  by  Smith  and  Brown,  and  seem 
to  show  that  the  streptococci  of  the  cow  mastitis  or  garget  are  different 
from  the  streptococci  of  human  tonsillitis,  that  the  virulent  strep- 
tococci of  man  do  not  cause  any  appreciable  inflammation  of  the 
cow's  udder,  and  vice  versa,  that  the  mastitis  streptococci  do  not 
cause  throat  affections  in  man.  Nevertheless  the  udder  of  a  cow 
inoculated  with  virulent  human  streptococci  may  permit  certain 
strains  to  multiply  in  the  milk  ducts,  and  thus  be  shed  into  the  milk 
for  a  considerable  time.  Smith  and  Brown  believe  this  to  be  the 
probable  source  of  the  contamination,  accidental  inoculation  of  the 
udder  with  virulent  human  streptococci. 

VINCENT'S  ANGINA 

(Ulcero-membranous  Tonsillitis.) 

This  is  a  specific  infectious  disease,  caused  by  the  same  organism 
as  is  seen  in  ulcerative  stomatitis,  and  characterized  by  an  ulcero- 
membranous lesion  of  the  tonsil. 
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ETIOLOGY. — ^This  disease  is  caused  by  an  organism  .known  as 
the  bacillus  fusiformis,  with  which  is  almost  always  associated  a 
spirillum  (or  spirocheta).  In  typical  lesions  the  bacterial  picture 
is  very  constant,  both  the  bacilli  and  spirilli  being  very  numerous. 
The  bacillus  varies  greatly  in  length,  measuring  from  four  to  sixteen 
micra  in  length,  and  about  one-half  micron  in  thickness,  with  tapering 
ends.  It  stains  readily  with  all  ordinary  stains,  the  staining  being 
somewhat  irregular.  The  spirillum  is  longer  than  the  bacillus,  very 
delicate,  and  stains  less  strongly. 

The  evidence  in  favor  of  the  specific  nature  of  the  infection  is 
based  on  the  constancy  of  the  bacterial  picture,  and  on  the  enormous 
number  of  these  organisms  found  in  typical  lesions.  While  other 
varieties  of  microorganisms  are  foimd  in  the  superficial  parts  of  the 
lesion,  the  deeper  layers  show  appearances  suggesting  a  pure  culture. 
With  this  bacterial  picture  goes  a  marked  constancy  of  anatomical 
lesion.  The  organisms  regularly  disappear  as  the  healing  process 
begins. 

The  usual  mode  of  infection  is  probably  by  autoinfection.  The 
organisms  have  been  shown  to  be  frequently  present  in  normal  mouths, 
and  in  other  lesions  of  the  mouth,  such  as  ulcerative  stomatitis, 
noma,  pyorrhea  alveolaris,  and  are  found  occasionaUy  in  gangrenous 
processes  in  other  parts  of  the  body.  Most  authorities  believe  that 
some  injury  to  the  mucous  membrane  is  an  antecedent  factor  per- 
mitting the  occurrence  of  infection.  There  have  been  apparent 
instances  of  transmissibility  by  contagion,  but  this  feature  has  not 
been  marked.  There  have  been  numerous  instances  of  transplantation 
from  one  part  of  the  mouth  to  another. 

The  disease  affects  both  children  and  adults,  but  children  are 
much  more  frequently  aflfected. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  an  ulcer,  with 
irregular  sharp  cut  edges,  filled  with  granular  necrotic  material 
having  a  putrid  odor.  These  ulcers  occur  by  a  process  of  necrobiosis. 
There  is  remarkably  little  inflammatory  reaction  surrounding  the 
ulcer,  either  none,  or  a  very  narrow  zone.  Occasionally  there  is 
more  surrounding  redness  and  swelling,  but  this  is  probably  due  to 
some  complicating  organism. 

The  lesion  may  be  situated  on  any  part  of  the  mouth,  but  is  usually 
found  on  the  tonsil,  and  is  unilateral.  It  may  extend  to  the  adjacent 
posterior  pillar,  or  to  the  edge  of  the  uvula. 

SYMPTOMS. — The  onset  is  usually  gradual,  and  sometimes  the 
disease  is  first  detected  in  the  child  from  the  foul  odor  of  the  breath. 
There  may  be  moderate  fever,  99°  to  102°,  and  slight  malaise,  but 
constitutional  disturbance  is  usually  slight.  Sore  throat  is  usually 
complained  of,  but  is  never  severe,  and  seems  very  slight  in  com- 
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parison  with  the  lesion  seen  on  examining  the  throat.  The  appetite 
is  impaired,  and  older  children  complain  of  a  bad  taste  in  the  mouth. 

On  examination  the  breath  is  markedly  foul.  On  one  tonsil 
usually,  is  seen  an  ulcer,  with  sharp-cut  edges,  and  a  ragged  looking 
base,  which  in  color  is  yellowish,  greyish,  or  greenish.  At  times 
the  loss  of  tonsillar  substance  may  be  considerable,  as  much  as  half 
the  tonsil  being  replaced  by  a  greyish  crater.  If  the  granular  necrotic 
material  be  removed  from  the  base  of  the  ulcer,  a  bleeding  irregular 
surface  is  seen. 

There  is  usually  little  or  no  redness  and  swelling  surrounding  the 
ulcer.  The  cervical  lymphnodes  are  occasionally  enlarged,  but  are 
usually  not  tender. 

Occasionally  the  ulcers  tend  to  enlarge  rapidly,  but  usually 
enlargement  is  slow,  or  absent.  Without  treatment,  the  ulcers  may 
persist  for  a  period  varying  from  a  few  days  to  several  weeks,  accord- 
ing to  the  general  condition  of  the  nutrition  and  the  hygienic  surround- 
ings of  the  child.    With  treatment,  the  ulcers  heal  in  a  few  days. 

DIAGNOSIS. — A  fairly  accurate  diagnosis  can  be  made  from  the 
clinical  appearances  alone.  The  disease  is  most  frequently  mistaken 
for  diphtheria,  but  the  character  of  the  lesions  in  the  two  diseases 
is  entirely  different.  In  diphtheria  and  membranous  tonsillitis  the 
membrane  appears  to  be  plastered  on  the  surface  of  the  tonsil,  and 
there  is  no  evident  loss  of  tonsillar  substance,  whereas  in  Vincent's 
angina,  there  is  always  loss  of  substance,  the  membrane  occupying 
a  concave  crater.  Also,  in  diphtheria  and  membranous  tonsillitis 
there  is  redness  and  swelling  of  the  surrounding  mucous  membrane, 
which  are  notably  absent  in  Vincent's  angina.  The  lesion  of  the 
disease  is  of  such  a  character  that  it  cannot  be  mistaken  for  follicular 
tonsillitis. 

The  diagnosis  can  be  definitely  settled  by  making  a  microscopic 
examination  of  the  necrotic  material  at  the  base  of  the  ulcer.  This 
should  be  wiped  oflF,  and  spread  on  a  coverglass,  and  stained  with 
carbol-fuchsin  or  methyl-violet,  which  will  show  the  spirilli  as  well 
as  the  fusiform  bacilli.  It  should  be  remembered  that  mixed  infec- 
tions are  always  possible,  and  diphtheria  cannot  be  positively  excluded, 
even  if  cover-glass  preparations  show  the  bacteriology  characteristic 
of  Vincent's  angina.  Cultures  for  diphtheria  should  always  be  taken, 
especially  if  there  be  any  surrounding  inflammatory  reaction. 

PROGNOSIS. — The  prognosis  is  favorable.  With  treatment, 
healing  is  rapid. 

TREATMENT. — Potassium  chlorate  acts  almost  as  a  specific  in 
Vincent's  angina.  It  should  be  given  internally  in  frequent  doses, 
in  the  way  recommended  for  ulcerative  stomatitis.  No  other  treat- 
ment is  necessary. 
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PROBLEMS  AND  RESEARCH— Vincent's  angina,  and  the 
various  other  ulcerative  and  gangrenous  conditions  in  which  the 
same  bacterial  picture  is  found,  present  a  most  fascinating  bacterio- 
logical problem.  The  principal  question  is  the  relation  of  the  two 
organisms,  the  fusiform  bacillus,  and  the  spirilliun,  to  one  another. 
There  is  a  marked  divergence  of  opinion  on  this  point.  Some  ob- 
servers believe  the  two  organisms  to  be  different,  and  that  their 
association  is  an  example  of  symbiosis.  It  has  been  shown  that 
in  cultures  the  bacillus  fusiformis  grows  better  when  associated  with 
contaminating  organisms.  It  is  a  strict  anaerobe,  and  may  be  grown 
best  on  fresh  blood  serum  from  animals,  to  which  has  been  added 
sugar  bouillon. 

Other  observers  believe  that  the  two  organisms  represent  different 
stages  of  the  same  organism.  It  has  even  been  suggested  that  the 
organism  is  not  a  bacteriimti,  but  an  animal  parasite  closely  related 
to  the  trypanosomes.  Tunnicliflf  has  reported  cultural  studies  of 
great  interest,  in  which  apparently  pure  cultures  of  the  bacillus 
developed  into  spirillum  forms.  Nevertheless,  the  difference  in 
morphology  is  so  great,  that  one  cannot  accept  so  remarkable  a 
transfiguration  without  much  more  evidence. 

Another  point  of  interest  is  the  relation  of  infection  with  these 
organisms  to  other  infections — whether  Vincent's  angina  represents  a 
primary  infection,  or  whether  it  is  preceded  by  some  other  infection, 
which  is  overlooked  at  the  start,  and  later  overshadowed. 

RETROPHARYNGEAL  ABSCESS 

There  are  two  varieties  of  abscess  seen  in  the  tissues  of  the  posterior 
pharyngeal  wall.  One  is  a  comparatively  rare  complication  of 
tuberculosis  of  the  cervical  vertebrae,  and  is  usually  seen  in  older 
children.  The  other  is  the  so-called  idiopathic  form  of  infancy. 
Only  the  latter  will  be  considered  here. 

ETIOLOGY. — Streptococci  are  usually  found  in  these  abscesses, 
but  mixed  infections  are  common,  both  staphylococci  and  injSuenza 
bacilli  being  sometimes  found  with  the  streptococci.  The  process  is 
neyer  primary,  but  represents  an  extension  of  infection  from  some 
part  of  the  throat  or  naso-pharynx.  The  most  common  primary 
diseases  are  rhino-pharyngitis,  retronasal  angina,  or  an  attack  of 
epidemic  influenza.  The  disease  may  occur  as  a  sequel  of  measles, 
scarlet  fever,  or  diphtheria. 

It  is  almost  exclusively  a  disease  of  infancy,  and  is  seen  most 
frequently  in  the  first  year  of  life.  This  is  due  to  the  abundance 
and  functional  activity  of  the  lymphnodes  in  the  pharyngeal  wall 
at  this  age,  and  their  connection  with  the  lymphnodes  of  the 
nasopharynx. 
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PATHOLOGICAL  ANATOMY.— The  inflammatory  process  is 
not  primarily  a  cellulitis,  but  a  lymphadenitis.  There  is  a  chain 
oi  lymphnodes  on  either  side  of  the  median  line,  between  the 
pharyngeal  and  prevertebral  muscles.  One  or  more  of  these  nodes 
is  the  starting-point  of  the  process.  At  first  there  is  inflammatory 
swelling  of  the  node,  then  periglandular  infiltration,  then  suppuration, 
beginning  in  the  node.  The  pathology  is  exactly  the  same  as  suppura- 
tion of  the  external  cervical  lymphnodes.  The  inflammation  may 
subside  without  suppuration  taking  place. 

SYMPTOMS. — The  first  symptom  is  generally  diflSculty  in  swallow- 
ing, which  may  go  on  to  entire  inability  to  swallow.  The  infant  is 
next  noticed  to  breathe  in  a  peculiar  way.  It  holds  its  head  back 
and  its  mouth  open.  The  breathing  may  be  described  as  snorting, 
and  at  times  is  almost  stertorous,  differing  markedly  from  the 
whistling  sound  which  is  heard  in  obstruction  of  the  larynx.  The 
voice  is  nasal  and  there  is  often  a  peculiar  short  cry.  On  examining 
the  throat  the  soft  palate  is  seen  to  be  pushed  forward  and  to 
be  somewhat  anemic.  The  posterior  wall  of  the  pharynx  is  bulging, 
usually  unilaterally,  is  reddened,  swollen,  tense,  and  as  the  disease 
progresses  is  found  to  be  fluctuating.  In  some  cases  the  swelling 
cannot  be  seen  through  the  mouth  and  can  only  be  detected  by 
palpation. 

There  is  usually  some  elevation  of  temperature.  The  onset  is 
apt  to  be  insidious,  the  symptoms  often  developing  gradually  after 
an  attack  of  rhinitis,  or  infectious  angina.  There  may  be  prostration 
and  loss  of  weight,  and  quite  high  temperature  may  be  reached, 
io2°-io4^.     In  other  cases  constitutional  s>Tnptoms  are  slight. 

DIAGNOSIS. — Whenever  in  any  infant  is  seen  difficulty  in  swallow- 
ing, mouth  breathing,  noisy  snorting  dyspnea,  or  the  head  drawn 
back,  retro-pharjTigeal  abscess  should  be  suspected.  The  diagnosis 
can  only  be  confirmed  by  a  thorough  digital  exploration  of  the  pharynx. 
These  cases  are  often  not  seen  by  the  physician  until  the  dyspnea 
has  attracted  attention.  In  this  stage  I  have  often  seen  the  condi- 
tion mistaken  for  laryngeal  obstruction.  The  snorting  character  of 
the  respiration,  with  the  characteristic  position  of  the  head  are 
usually  present  in  retropharj^ngeal  abscess,  but  not  always,  and  a 
digital  examination  of  the  pharynx  should  be  made  in  these  cases. 
In  less  marked  cases,  the  symptoms  may  suggest  that  only  a  rhino- 
pharyngitis is  present,  but  even  at  this  stage,  digital  examination 
will  often  reveal  either  a  hard  or  a  fluctuating  swelling  of  the  posterior 
pharyngeal  waU. 

PROGNOSIS. — In  some  cases  only  a  lymphadenitis  may  be  present, 
causing  a  swelling,  but  no  fluctuation,  and  in  such  cases  the  swelling 
may  subside,  but  this  is  rare,  and  usually  the  process  goes  on  to 
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suppuration.  After  an  abscess  has  developed,  if  left  to  itself,  it  will 
eventually  open  into  the  pharynx,  the  pus  being  usually  swallowed, 
but  sometimes  expectorated.  In  case  of  spontaneous  rupture,  the 
cavity  may  close  rapidly  by  granulation,  or  it  may  refill.  If  the 
abscess  ruptiures  suddenly,  especially  during  sleep,  the  pus  may  be 
drawn  into  the  air  passages,  and  cause  death  from  suffocation. 
Occasionally  fatal  cases  have  been  seen  from  pressure  of  the  abscess 
upon  the  larynx,  or  from  edema  of  the  glottis.  The  course  of  the 
disease  is  shortened,  and  the  dangers  lessened  by  early  diagnosis 
and  proper  treatment.  The  most  frequent  cause  of  death  is  bron- 
chopneumonia, occurring  at  any  time  subsequent  to  the  opening  of 
the  abscess.    The  general  mortality  is  about  ten  per  cent. 

TREATMENT. — Before  suppuration  occurs,  the  general  treat- 
ment should  be  that  of  retronasal  angina.  Hot  applications  to  the 
external  throat  may  aid  the  "  pointing  "  of  the  abscess.  As  soon  as 
fluctuation  is  found,  the  abscess  should  be  opened  at  once.  The 
method  which  I  have  found  satisfactory  in  the  cases  which  have 
come  under  my  observation  is  to  have  an  assistant  hold  the  infant 
sitting  upright  in  the  lap,  with  a  blanket  tightly  pinned  around  it 
so  as  to  prevent  it  from  moving  its  arms.  Another  assistant  should 
hold  the  head.  The  mouth  should  then  be  opened,  a  guarded 
bistoury  should  be  introduced  into  the  pharynx  and  the  abscess 
punctured.  As  soon  as  the  opening  has  been  made,  the  bistoury 
should  be  removed  quickly,  and  the  infant's  head  should  be  inunedi- 
ately  thrown  forward  and  downward,  so  that  the  pus  will  be  discharged 
from  its  mouth  and  not  inspired  into  the  larynx  or  swallowed.  It 
is  usually  necessary  after  the  operation  to  introduce  the  finger  into 
the  pharynx  and  to  press  the  walls  of  the  abscess,  so  as  to  empty 
any  pus  which  may  continue  to  collect  there  and  also  to  keep  the 
opening  free.  With  this  treatment,  unless  some  complication  should 
arise,  the  disease  is  usually  cured  in  about  a  week. 

Some  operators  prefer  having  the  child  placed  in  what  is  known  as 
Rose's  position,  on  its  back  with  the  head  hanging  over  the  end  of 
the  table. 

PERITONSILLAR  ABSCESS 

(Phlegmonous  Tonsillitis.)     (Quinsy.) 
As  compared  with  adults,  quinsy  is  a  rare  disease  in  early  life. 

ETIOLOGY. — ^The  disease  is  never  primary,  but  is  secondary  to 
some  infection  of  the  throat,  usually  to  a  tonsillitis.  The  organisms 
causing  the  abscess  are  the  same  as  those  causing  follicular  tonsillitis. 
Streptococci  are  usually  found,  with  or  without  a  mixed  infection. 

Certain  children  appear  to  have  a  constitutional  predisposition 
to  quinsy,  undergoing  a  number  of  attacks. 
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PATHOLOGICAL  ANATOMY.— The  process  begins  as  a  severe 
parenchymatous  inflammation  of  the  tonsil,  which  may  terminate 
in  resolution,  but  which  usually  results  in  the  formation  of  an  abscess 
in  the  cellular  tissue  surrounding  the  tonsil. 

SYMPTOMS. — ^The  disease  usually  begins  with  the  symptoms  of 
follicular  tonsillitis.  After  a  few  days,  the  exudate  disappears  from 
the  tonsils,  but  the  throat  symptoms,  instead  of  subsiding  become 
aggravated.  There  is  very  severe  pain  in  the  throat,  which  is  so 
increased  by  deglutition  that  swallowing  may  become  impossible. 
The  neck  and  jaws  usually  become  stiff  and  painful  on  motion.  There 
is  usually  a  rather  high,  irregular  fever. 

On  examining  the  throat  in  the  early  stage,  the  appearances  do 
not  seem  to  account  for  the  severity  of  the  pain.  Later  one  tonsil 
becomes  swollen,  and  then  pushed  toward  the  median  line  by  the 
swelling  in  the  tissues  behind  the  tonsil,  which  also  pushes  the  soft 
palate  forward.  The  mucous  membrane  of  the  swollen  area  appears 
intensely  reddened.  In  this  later  stage,  in  the  course  of  a  few  days, 
fluctuation  can  be  detected  at  some  part  of  the  swollen  area. 

DIAGNOSIS. — The  intense  pain,  with  unilateral  swelling,  are  the 
points  on  which  the  diagnosis  rests. 

PROGNOSIS. — If  left  to  itself  the  abscess  will  eventually  rupture 
spontaneously,  with  marked  relief  of  the  symptoms.  The  prognosb 
is  favorable. 

TREATMENT. — The  abscess  should  not  be  left  to  rupture  spon- 
taneously, but  should  be  opened  as  soon  as,  but  not  before,  a  distinct 
point  of  fluctuation  is  detected.  Before  fluctuation  is  detected, 
frequent  hot  gargles  should  be  used,  and  very  hot  or  cold  external 
applications,  according  to  the  sensations  of  the  patient.  Dissolving 
cracked  ice  in  the  mouth  often  gives  relief. 

ADENOIDS 

(Hypertrophy  of  the  Pharyngeal  Tonsil.) 

The  term  "  adenoid  "  is  used  as  an  abbreviation  when  referring 
to  a  pathological  condition.  Strictly  speaking  it  refers  to  the  collec- 
tion of  lymphoid  tissue  in  the  vault  of  the  pharynx,  also  called  the 
pharyngeal  or  "  third  "  tonsil.  This  tissue  is  normally  present,  and 
in  this  strict  sense,  all  children  have  adenoids.  As  commonly  used, 
the  term  refers  to  adenoid  vegetations  of  the  vault  of  the  pharynx, 
caused  by  hypertrophy  of  the  lymphoid  tissue  situated  there.  In 
young  children,  a  certain  amount  of  hypertrophy  of  the  pharyngeal 
tonsil  is  so  common  as  to  be  practically  a  normal  condition.  The 
term  adenoid  therefore  has  the  further  significance  that  it  refers 
to  hypertrophy  suflScient  to  cause  symptoms. 
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ETIOLOGY. — ^The  etiological  factors  which  have  been  associated 
with  the  presence  of  adenoids  are  the  following:  i.  Hereditary 
constitutional  predisposition;  2.  Mechanical  irritants;  3.  Infection. 

Hereditary  predisposition,  the  so-called  lymphatic  diathesis,  is 
believed  to  play  an  important  part,  because  sometimes  whole  families 
of  children  are  seen  aflfected  with  adenoids,  whose  parents  suffered 
from  the  same  condition  in  childhood.  I  do  not  believe,  however, 
that  the  influence  of  heredity  is  very  firmly  established  on  this 
evidence,  though  it  is  possible.  Adenoids  are  very  conmion,  more  so 
than  can  be  explained  by  any  hereditary  factor.  There  is  a  tendency 
to  lymphoid  overgrowth  characteristic  of  early  life,  and  seen  in  all 
children.  This  factor  I  believe  to  be  more  important  than  heredity. 
There  is  also  great  individual  variation  in  the  conformation  of  the 
naso-pharynx,  which  would  lead  to  a  varjdng  degree  of  disturbance 
from  adenoid  hypertrophy  in  different  children. 

The  mechanical  irritants  associated  with  adenoids  are  dust,  cold 
air,  and  damp  air.  The  association  is  based  on  the  fact  that  adenoids 
are  more  common  in  damp  changeable  climates,  that  the  pharyngeal 
tonsil  is  particularly  exposed  to  the  action  of  these  irritants,  and 
that  they  might  produce  the  hypertrophy.  I  am  very  doubtful  if 
they  are  more  than  causes  predisposing  toward  infection. 

Infection  is  probably  the  chief  etiological  factor  connected  with 
adenoids.  The  adenoid  tissue  takes  part  in  such  acute  infections  as 
rhinitis,  pharyngitis,  and  retronasal  angina,  and  becomes  more 
hypertrophied  with  each  attack.  The  adenoid  tissue  is  a  favorable 
place  for  the  retention  of  the  microorganisms  which  produce  such 
attacks,  holding  them  between  attacks,  so  that  a  vicious  circle  is 
produced.  I  believe  repeated  infections  are  the  principal  cause  of 
most  cases  of  adenoid  vegetations,  although  those  cases  in  which 
adenoids  are  seen  in  very  early  infancy  may  be  explained  on  the 
basis  of  tendency  to  lymphoid  overgrowth  plus  a  narrow  pharyngeal 
vault. 

Adenoid  hypertrophy  is  almost  exclusively  a  disease  of  childhood. 
It  may  be  present  at  birth,  or  may  occasionally  develop  during  the 
first  year.  Usually,  however,  the  symptoms  do  not  develop  until 
after  the  end  of  the  first  year,  most  cases  developing  between  the 
eighteenth  month  and  the  fifth  year,  although  they  may  not  come 
under  observation  until  a  still  later  period  of  childhood. 

PATHOLOGICAL  ANATOMY.— The  process  is  one  of  hyperplasia 
of  the  lymphoid  tissue.  The  pharyngeal  tonsil  forms  a  tumor  mass, 
which  may  be  large  enough  to  fill  the  rhino-pharynx  completely. 
The  tumor  is  attached  to  the  vault  of  the  pharynx  by  a  broad  base. 

SYMPTOMS. — The  symptoms  of  adenoids  are  very  niunerous, 
and  vary  much  both  in  character  and  in  severity.    In  general  the 
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symptoms  are  more  marked  in  winter  than  in  summer.  They  may 
be  divided  into  three  classes  as  follows:  i.  Symptoms  due  to  ob- 
struction; 2.  Symptoms  due  to  inflammation  of  the  mucous  mem- 
branes; 3.  Symptoms  due  to  reflex  irritation. 

Obstructfve  Symptoms. — The  most  constant  obstructive  symptom 
is  mouth  breathing.  At  first  this  may  be  seen  only  during  sleep. 
The  children  sleep  with  their  mouths  open,  and  snoring  is  common. 
The  obstruction  to  the  breathing  interferes  with  sleep,  especially 
when  the  child  is  lying  on  its  back.  Sleep  becomes  restless,  the 
child  tossing  about,  and  assuming  a  variety  of  strange  positions. 
Later,  the  mouth  breathing  is  seen  also  by  day.  The  children  hold 
their  mouths  open,  and  develop  a  characteristic  facial  expression. 
The  adenoid  face  is  not  wholly  due  to  the  open  mouth,  but  the 
masseter  muscles  become  relaxed  as  a  result  of  the  constantly  open 
mouth,  so  that  the  lower  jaw  is  habitually  dropped.  This  gives  the 
face  a  stupid  vacant  look.  In  marked  cases,  the  obstruction  may 
give  rise  to  actual  developmental  bony  deformity.  The  lower  jaw 
protrudes,  the  hard  palate  shows  a  high  arch,  and  there  may  be  some 
displacement  of  the  teeth,  while  the  bridge  of  the  nose  is  flattened. 
This  gives  the  impression  of  a  long  face,  narrow  toward  the  chin, 
with  a  prominent  upper  lip,  and  obliteration  of  the  naso-labial  folds. 
The  chests  of  adenoid  patients  are  usually  poorly  developed,  but  the 
bony  deformity  of  the  thorax  often  attributed  to  adenoids,  I  have 
only  seen  in  rachitic  children,  and  I  believe  the  adenoid  obstruction 
to  be  only  one  of  several  etiologic  factors. 

The  voice  of  children  with  adenoids  is  often  affected  by  the 
obstruction.  It  shows  impaired  resonance,  and  is  sometimes  nasal 
in  character.  Inability  to  blow  the  nose  is  usually  seen  in  obstruction 
from  adenoids. 

Inflammatory  Symptoms. — Adenoids  greatly  increase  the  tendency 
toward  infections  of  the  upper  air  passages.  Children  with  adenoids 
are  particularly  liable  to  repeated  head  colds.  Beside  these  frequent 
acute  attacks,  they  have  a  chronic  muco-purulent  nasal  discharge 
which  is  present  at  all  times,  though  worse  in  winter.  The  attacks 
of  acute  infection  of  the  upper  air  passages,  while  usually  taking  the 
form  of  an  acute  rhino-pharyngitis,  may  by  extension  take  the  form 
of  pharyngitis,  tonsillitis,  laryngitis,  or  bronchitis.  Catarrhal  spasm 
of  the  larjTix,  or  common  croup,  is  frequently  seen  in  young  children 
with  adenoids.  A  persistent  cough,  often  spasmodic  in  character, 
is  frequently  present. 

The  hearing  is  more  or  less  impaired  in  a  large  proportion  of 
children  with  adenoids,  and  this  deafness,  which  may  not  be  sufficiently 
marked  to  be  recognized  by  the  parents,  is  often  mistaken  for 
defective  mentality,  this  idea  being  strengthened  by  the  adenoid 
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fades.  The  deafness  is  due  either  to  extension  of  the  catarrhal 
inflamnuition  into  the  Eustachian  tubes,  n-ith  swelling  of  the  mucous 
membrane,  closure  of  the  tubes,  deficient  ventilation  of  the  middle 
ear,  and  retraction  of  the  tympanic  membrane,  or  to  extension  into 
the  middle  ear,  causing  a  chronic  otitis  media.  Attacks  of  acute 
suppurative  otitis  media  may  abo  occur  from  time  to  time,  and 
chronic  discharging  ears  are  not  uncommon. 

Chronic  enlargement  of  the  cervical  Ijinphnodes,  without  tender- 
ness, is  a  very  common  condition  in  children  with  adenoids. 
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Hypertrophy  of  pharynseal  tonsil  (adenoid  growths).    Fenule,  lo  yean  old 

Reflex  Symptoms.— Children  with  adenoids  are  ver>'  liable  to 
show  increased  ner\'ous  irritability.  The  connection  with  adenoids 
is  shown  by  the  fact  that  in  children  brought  to  the  physician  for 
"  ner\'ousness,"  the  s>Tnptoms  are  often  relieved  after  the  adenoids 
are  removed.  Headaches  arc  often  seen  in  children  with  adenoids. 
Various  distinct  manifestations  have  been  attributed  to  the  reflex 
irritation  from  adenoids,  the  most  important  of  which  are  enuresis, 
night  terrors,  disturbance  of  speech,  and  asthma.  The  evidence  of 
the  influence  of  adenoids  is  the  relief  sometimes  seen  after  removal. 
I  believe  that  reflex  irritation  is  an  important  etiological  factor  in 
both  enuresis,  and  night  terrors.  The  latter  condition  is  actually, 
in  my  opinion,  a  reflex  phenomenon,  and  not  due  to  beginning 
temporary  suffocation  from  obstructed  breathing,  as  it  is  still  more 
common  in  a  certain  form  of  indigestion.  I  believe  adenoids  are  a 
possible,  though  less  common  factor  in  stammering.  I  am  very 
doubtful  of  any  connection  with  asthma. 

Children    with    adenoids   arc    iikclj-    to   be    anemic   and    poorly 
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nourished.  The  way  in  which  adenoids  cause  impairment  of  the 
general  health  is  not  clear.  It  may  be  through  lack  of  oxygen  from 
obstructed  breathing,  or  through  disturbed  sleep,  but  in  my  opinion 
the  most  probable  cause  is  the  confinement  indoors  necessitated  by 
repeated  colds.  Many  children  with  adenoids  are  languid,  listless, 
and  suffer  from  nervous  depression. 

DIAGNOSIS. — The  history  is  usually  sufficiently  characteristic 
to  enable  the  physician  to  suspect  the  presence  of  adenoids.  The 
mouth  breathing,  disturbed  sleep,  chronic  nasal  discharge,  frequent 
colds,  and  slight  deafness  form  a  well  marked  clinical  picture.  In 
those  cases  in  which  the  child  is  brought  to  the  physician  for  nervous- 
ness, anemia,  malnutrition,  enuresis,  or  night  terrors,  the  possibility 
of  adenoids  must  not  be  overlooked.  The  diagnosis  can  only  be 
made  sure  when  the  vegetations  are  actually  seen  or  felt. 

The  importance  of  learning  to  detect  by  means  of  the  finger  the 
presence  of  an  enlarged  pharyngeal  tonsil  is  great.  If  an  examination 
with  the  posterior  rhinoscopic  mirror  can  be  made  the  exact  extent 
of  the  hypertrophy  can  be  seen,  and  the  child  spared  the  discomfort 
of  a  digital  examination,  but  the  examination  with  the  mirror  in 
the  throat  is  usually  so  difficult  in  young  children  that  the  direct 
detection  by  means  of  the  finger  is  often  the  best  method.  The 
child  should  have  a  blanket  pinned  around  it  tightly,  so  as  to  keep  it 
from  moving  its  arms.  It  should  be  held  firmly  sitting  in  the  nurse's 
lap.  The  physician  holds  the  child's  head  with  one  arm,  pressing 
the  cheek  between  the  back  teeth  with  the  forefinger,  then  passes 
the  forefinger  of  the  other  hand  gently,  firmly,  and  quickly  over 
the  base  of  the  tongue  and  behind  the  soft  palate  until  it  reaches 
the  posterior  wall  of  the  pharynx.  By  quickly  turning  the  finger 
upward,  it  is  easy  to  feel  whether  the  cavity  of  the  naso-pharynx 
is  clear  or  whether  it  is  more  or  less  filled  by  a  soft,  spongy  mass, 
the  hypertrophied  pharyngeal  tonsil.  There  is  usually  a  little  blood 
on  the  finger  when  it  is  withdrawn,  as  the  growth  is  friable  and 
bleeds  easily.  In  passing  the  finger  over  the  base  of  the  tongue 
it  is  necessary  to  be  careful  to  get  the  finger  behind  the  soft  palate, 
and  not  to  push  it  upward  and  backward,  for  in  this  case  the  soft 
tissues  of  the  palate  may  feel  like  an  adenoid  growth.  The  child 
can  be  prevented  from  biting  the  finger  by  simply  keeping  the  cheek 
pressed  between  the  teeth  as  has  just  been  described. 

TREATMENT. — The  only  effective  treatment  for  adenoids  is 
removal  by  surgical  operation. 

The  question  which  the  physician  has  to  decide  is  when  operation 
is  indicated.  The  mere  presence  of  adenoid  vegetations  in  the  vault 
of  the  pharynx  is  not  necessarily  an  indication  for  operation.  Large 
adenoid  growths  may  be  present  in  certain  cases,  without  giving 
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rise  to  symptoms.  The  existence  of  nocturnal  mouth  breathing, 
snoring  and  a  certain  amount  of  disturbance  of  sleep,  without  other 
symptoms,  and  without  impairment  of  the  general  health,  is  not  an 
indication  for  immediate  operation.  Proper  hygienic  management, 
as  described  in  the  prophylaxis  of  acute  rhinitis,  or  a  change  of 
climate,  will  usually  suffice  in  these  cases. 
The  removal  of  adenoids  is  indicated  under  the  following  conditions. 

1.  When  obstructive  symptoms  are  marked.  If  the  child  is  a 
mouth  breather  by  day  as  well  as  at  night,  or  if  the  adenoid  fades  is 
present,  or  if  the  disturbance  of  sleep  at  night  is  marked  or  appears 
to  be  influencing  the  general  health,  the  operation  should  be 
recommended. 

2.  If  the  child  has  a  chronic  nasal  discharge,  or  is  subject  to 
frequent  colds. 

3.  When  there  is  any  deafness,  or  a  chronic  discharging  ear,  or 
recurrent  attacks  of  acute  otitis  media. 

4.  When  the  child  is  subject  to  enuresis,  night  terrors,  unexplained 
headaches,  stammering,  excessive  nervous  irritability,  recurrent 
attacks  of  croup,  or  asthma. 

5.  When  the  child  is  suffering  from  anemia  and  malnutrition 
which  cannot  be  explained  in  any  other  way. 

CHRONIC  HYPERTROPHY  OF  THE  TONSILS 

(Chronic  Tonsillitis.) 

The  terms  chronic  tonsillitis  and  hypertrophied  or  enlarged  tonsils 
are  conmionly  used  to  express  the  same  condition,  especially  in 
children,  in  whom  a  chronic  inflanmiation  of  the  tonsils  unaccompanied 
by  enlargement  seldom  occurs. 

Although  the  hypertrophy  of  the  faucial  tonsils  may  exist  without 
a  corresponding  affection  of  the  pharyngeal  tonsil,  yet  it  is  very  apt 
to  be  associated  with  this  latter  condition. 

PATHOLOGICAL  ANATOMY.— The  enlargement  is  a  true 
hypertrophy,  sometimes  accompanied  by  more  or  less  inflammatory 
deposit.  If  the  parenchymatous  or  glandular  tissues  are  especially 
affected  we  find  a  soft,  more  or  less  red  and  vascular  tonsil,  with 
large  crypts,  often  containing  much  secretion.  In  the  interstitial 
form  the  tonsil  is  hard  and  tough,  the  crypts  less  prominent  or  even 
very  small,  aiid  the  vascularity  much  diminished.  These  types  are 
the  two  extremes,  and  are  rare;  in  most  cases  the  enlargement  is 
essentially  one  of  hjpertrophy.  The  tonsils  may  be  only  moderately 
enlarged,  or  their  size  may  be  so  increased  that  they  meet,  touching 
each  other  in  the  median  line. 

SYMPTOMS. — The   s>Tnptoms   of   hypertrophy   of   the   faucial 
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tonsils  vary  according  to  the  degree  of  enlargement.  Normally 
the  tonsils  can  scarcely  be  seen  on  inspection  of  the  throat.  In 
examining  a  child  for  enlargement  of  the  tonsils  care  must  be  taken 
that  the  pharynx  is  not  contracted  by  gagging  at  the  time  the  exami- 
nation is  made.  The  ^ct  of  gagging,  which  is  easily  brought  about 
in  children  by  a  careless  use  of  the  tongue-depressor,  brings  the 
tonsils  toward  the  median  line,  thus  giving  tonsils  of  normal  size 
the  appearance  of  being  large  and  obstructive.  When  only  moder- 
ately enlarged  they  may  produce  no  symptoms  whatever,  or  they 
may  be  the  source  of  recurrent  acute  affections  of  the  throat.  When 
considerably  enlarged  they  may  still  not  produce  any  marked  sympn 
toms,  provided  that  the  passage  of  air  through  the  naso-pharynx 
is  imobstructed.  They  may,  however,  even  when  the  pharjnigeal 
tonsil  is  not  enlarged,  cause  obstruction^  in  the  naso-pharynx  by 
pressure  as  they  enlarge  upward  and  backward.  When  this  happens, 
the  same  interference  with  the  breathing  and  development  of  the 
child  takes  place  as  when  the  obstruction  is  primarily  in  the  naso- 
pharynx. These  symptoms  are  the  same  as  have  already  been 
described  in  speaking  of  hypertrophy  of  the  pharyngeal  tonsil,  and 
therefore  need  not  be  mentioned  in  detail  here. 

Occasionally  difficulty  in  swallowing  and  thickness  of  speech  may 
arise  when  only  the  faucial  tonsils  are  enlarged. 

PROGNOSIS. — ^The  prognosis  in  cases  of  hypertrophy  of  the 
faucial  tonsils  depends  upon  these  varied  anatomical  conditions  just 
described.  So  long  as  the  tonsils  do  not  encroach  on  the  naso- 
pharynx tiie  prognosis,  so  far  as  injury  to  tiie  child  is  concerned, 
is  good.  We  should  remember,  however,  that  the  enlargement  of 
the  tonsils  is  a  fertile  source  of  irritation  which  may  prepare  the 
way  for  serious  disease  produced  by  the  various  microorganisms. 
The  prognosis  as  to  their  disappearance  is  not  especially  good,  as 
when  once  hypertrophied  they  seldom  recover  their  normal  size 
without  active  treatment,  though  they  generally  diminish  slowly 
in  size  after  puberty. 

TREATMENT. — Local  applications  for  the  reduction  of  hyper- 
trophied tonsils  are  useless.  The  most  thorough  and  certain  way 
of  curing  the  disease  is  by  excision.  If  the  pharjiigeal  tonsil  also 
is  hypertrophied  the  child  should  have  an  anesthetic,  and  the  opera- 
tion for  adenoid  vegetations  and  tonsils  should  be  done  at  the  same 
time.  If  the  tonsils  alone  are  enlarged,  they  may  be  excised  with 
the  tonsillotome  without  an  anesthetic,  provided  they  are  not  ad- 
herent to  the  pillars  of  the  fauces.  After  the  operation  the  child 
should  be  made  to  gargle  with  a  solution  of  borate  of  sodium  for 
two  or  three  days  and  should  be  given  only  milk  for  its  food. 
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CHRONIC  FOLLICULAR  PHARYNGITIS 

In  this  condition  there  is  a  chronic  hypertrophy  of  the  lymphoid 
tissue  on  the  posterior  pharyngeal  wall.  The  principal  symptom 
is  an  irritating  cough,  which  is  most  pronounced  at  night  and  in 
the  morning.  On  inspection,  Uie  enlarged  lymph  foUicles  may  be 
easily  seen.  The  mistake  should  not  be  made  of  thinking  that  these 
children  who  are  coughing  continuously,  often  losing  in  weight  and 
looking  weak  and  anemic,  are  necessarily  aflfected  with  bronchitis. 
This  series  of  symptoms  is  frequently  looked  upon  as  diagnostic 
of  bronchitis,  when  it  really  arises  from  pharyngitis,  and  can  be  cured 
by  treating  the  latter  disease. 

TREATMENT. — ^The  treatment  of  chronic  pharyngitis  is  to 
remove  any  hypertrophic  condition  of  the  tonsils,  or  nose,  to  regulate 
carefully  the  child's  general  nutrition,  and  to  avoid  imdue  exposure 
to  inclement  weather  or  to  air  vitiated  in  any  way,  as  by  dust. 
Local  applications  of  a  one  per  cent  solution  of  nitrate  of  silver, 
followed  immediately  by  thorough  cleansing  with  sterilized  water, 
are  sometimes  indicated  in  the  more  intractable  cases. 

ELONGATED  UVULA 

Accompanymg  pharyngitis,  usually  in  its  chronic  form,  an  elonga- 
tion of  the  uvula  is  at  times  met  with  in  children.  This  condition 
may  arise  from  a  relaxed  condition  of  the  muscles  of  the  soft  palate 
and  of  the  uvula,  or  may  consist  simply  of  a  redundancy  of  the 
mucous  membrane  at  the  tip  of  the  uvula.  The  general  irritated 
condition  of  the  uvula  and  the  tickling  sensation  produced  by  its 
elongated  tip  touching  the  base  of  the  tongue  cause  a  harassing  cough, 
which  by  its  persistence  weakens  the  child,  gives  rise  to  loss  of 
appetite,  and  interferes  with  its  nutrition. 

A  papillomatous  growth  is  sometimes  found  attached  to  the  tip 
of  the  uvula  or  to  its  side,  which  causes  the  same  symptoms  as 
elongation  of  the  uvula.  The  treatment  is  excision,  after  which  it 
does  not  recur. 

TREATMENT. — ^Local  applications  of  astringents,  such  as  alum, 
are  at  times  sufficient  to  restore  the  uvula  to  its  normal  condition, 
but  the  disease  can  be  cured  quickly  by  excising  the  end  of  the  uvula 
with  blunt-pointed  scissors.  The  amputation  of  the  entire  uvula 
is  to  be  avoided,  as  it  has  been  known  to  weaken  the  muscular  action 
of  the  soft  palate. 
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OTITIS  MEDIA 

Infection  of  the  cavity  of  the  middle  ear  is  one  of  the  commonest 
affections  of  infancy  and  early  childhood,  and  is  frequently  met 
with  in  older  children. 

ETIOLOGY. — ^A  variety  of  microorganisms  have  been  found  in 
acute  otitis  media,  and  in  general  they  are  the  same  varieties  as 
are  concerned  in  the  acute  infections  of  the  nose,  pharynx,  hrynx, 
and  bronchi.  Among  them  are  to  be  numbered  streptococci, 
staphylococci,  pneumococci,  and  influenza  bacilli.  At  times  one  of 
these  organisms  may  be  found  in  pure  culture,  but  mixed  infections 
are  very  common. 

The  disease  is  usually  a  secondary  infection,  the  primary  source 
being  some  infectious  process  in  the  rhino-pharynx.  The  route 
followed  by  the  organisms  is  through  the  Eustachian  tube. 

Otitis  media  is  a  particularly  common  affection  following  the 
diseases  in  which  there  is  involvement  of  the  mucous  membrane  of 
the  rhino-pharynx.  It  is  consequently  often  seen  in  rhinitis,  pharyn- 
gitis,  or  tonsillitis,  or  in  children  having  adenoid  vegetations  of  the 
vault  of  the  pharynx.  For  the  same  reason,  it  is  the  most  conunon 
complication  of  measles,  diphtheria,  scarlet  fever,  and  epidemic 
influenza. 

Another  factor  which  strongly  predisposes  toward  the  occurrence 
of  middle  ear  infection,  is  lowered  vitality  and  resistance.  Otitis 
may  follow  any  of  the  conditions  lowering  the  resistance,  and  is 
frequentiy  seen  in  pneumonia,  whooping-cough,  gastro-intestinal 
disease,  congenital  syphilis,  typhoid  fever,  and  meningitis. 

The  reasons  for  the  frequency  with  which  otitis  media  is  seen  in 
infancy,  are,  the  low  systemic  resistance  of  the  infant,  its  liability 
both  to  contagious  infections  of  the  upper  air  passages,  and  to  infec- 
tions or  disturbances  of  nutrition  which  still  further  lower  the  sys- 
temic resistance,  and  the  patulous  Eustachian  tubes.  Adenoids,  and 
the  liability  to  pharyngeal  infection  caused  by  adenoids,  is  the  chief 
etiological  factor  in  older  children. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  an  acute  inflam- 
mation  of  the  mucous  membrane  lining  the  middle  ear.  It  is 
customary  to  divide  the  inflammation  into  two  types,  catarrhal  and 
purulent.  This  distinction  is  based  on  the  character  of  the  exudate, 
but  is  of  no  essential  value.    The  exudate  may  be  serous,  sero- 
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purulent,  or  purulent.    The  symptoms  are  likely  to  be  more  severe 
with  purulent  than  with  serous  exudates. 

SYMPTOMS. — ^The  only  constant  symptom  of  acute  otitis  media 
is  fever.  The  temperature  ranges  from  ioo°  to  104°  F.  and  there 
is  nothing  characteristic  about  the  temperature  curve. 

The  only  other  symptom  of  importance  is  pain.  In  older  children 
when  pain  is  present,  definite  earache  is  complained  of.  In  infants 
and  yoimg  children,  the  presence  of  pain  can  only  be  inferred  from 
crying,  restlessness,  and  poor  sleep.  In  rare  instances  only  does 
the  child  put  its  hand  to  the  affected  side,  or  show  tenderness  to 
external  manipulation.  There  is  usually  nothing  pointing  toward 
the  ear,  even  when  signs  of  pain  are  present.  In  my  exp>erience 
all  signs  of  pain  in  the  otitis  media  of  young  children  are  more  often 
absent  than  present. 

A  variety  of  other  symptoms  have  been  described  in  connection 
with  otitis  media,  but  no  one  of  them  is  of  sufficient  constancy  to 
merit  enumeration,  or  to  be  of  aid  in  the  diagnosis. 

The  onset  of  acute  otitis  media  is  precisely  like  the  onset  of  any 
acute  infection  in  a  young  child,  varying  in  severity.  There  is  a 
sudden  rise  of  temperature,  with  more  or  less  constitutional  dis- 
turbance, restlessness,  loss  of .  appetite,  and  occasionally  vomiting. 
The  children  often  look  quite  sick. 

When  a  child  develops  otitis  media,  it  is  often  suffering  from  some 
primary  disease,  the  symptoms  of  which  are  all  that  are  noted.  If 
fever  is  already  present,  there  is  often  nothing  to  mark  the  involve- 
ment of  the  middle  ear.  If  fever  is  not  already  present,  the  involve- 
ment of  the  ear  is  marked  by  a  rise  of  temperature,  which  cannot  be 
accounted  for  by  the  course  of  the  primary  infection.  Many  cases 
occur  apparently  as  primary  infections  in  infants.  If  there  is  an 
inflammatory  process  in  the  rhino-pharynx,  it  is  not  suflScient  to  cause 
symptoms.  In  these  cases  the  physician  may  be  puzzled  as  to  the 
diagnosis,  unless  he  remembers  the  peculiarities  of  otitis  media  in 
children. 

On  examination  of  the  ear,  there  is  in  the  early  stage  merely 
marked  redness  and  congestion  of  the  membrana  tympani.  Later 
there  is  distinct  bulging.     Still  later,  a  perforation  may  be  seen. 

COURSE. — In  some  cases  congestion  only  may  be  present,  and 
may  subside  without  the  formation  of  exudate.  Occasionally  a 
serous  exudate  will  absorb  spontaneously,  but  it  will  usually  become 
purulent  if  not  allowed  to  escape.  In  most  cases,  spontaneous 
perforation  of  the  ear  drum  will  eventually  occur,  if  the  membrane 
is  not  incised.  Perforation  may  occur  within  twenty-four  hours, 
or  not  until  after  a  number  of  weeks;  it  usually  occurs  in  about  a 
week  or  ten  days.    After  either  spontaneous  perforation,  or  para- 
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centesis,  the  discharge  usually  persists  for  one  or  two  weeks.  The 
ear  drum  tends  to  heal  very  rapidly,  and  must  often  be  kept  open, 
to  prevent  the  exudate  from  Teaccumulating.  Finally,  the  discharge 
ceases,  and  the  drum  closes. 

In  a  certain  number  of  cases,  the  disease  becomes  chronic.  This 
condition  is  commoner  in  older  children  than  in  infants.  The  fever 
subsides,  but  a  large  perforation  persists  in  the  membranum  tympani, 
and  there  is  a  persistent  discharge  from  the  ear.  Deafness  gradually 
develops.  A  certain  proportion  of  cases  of  chronic  otitis  media  are 
due  to  tuber ctUous  infection, 

DIAGNOSIS. — The  disgnosis  is  easily  made  by  otoscopic  exami- 
nation, with  which  every  physician  having  practice  among  children 
must  be  thoroughly  familiar.  Nevertheless,  otitis  media  in  early 
life  is  very  frequently  overlooked,  because  the  possibility  of  middle 
ear  disease  is  not  suspected,  and  the  ears  are  not  examined.  One 
reason  for  the  overlooking  of  otitis  media  is  that  definite  symptoms 
pointing  toward  the  ear  are  wanting.  Many  text-books  have  taken 
great  pains  to  enumerate  and  emphasize  the  various  symptoms, 
laying  stress  on  the  symptom  of  pain.  Both  pain,  and  localizing 
symptoms  are  so  frequently  absent,  that  the  physician  should  never 
depend  upon  their  presence  in  suspecting  otitis. 

The  ears  should  be  frequently  examined  as  a  routine  measure 
in  measles,  scarlet  fever,  diphtheria,  epidemic  influenza,  and  pneu- 
monia. In  all  other  infectious  diseases,  whenever  the  temperature 
behaves  in  an  unusual  manner,  failing  to  fall  at  the  usual  time,  or 
rising  suddenly  without  obvious  cause,  the  ears  should  be  examined. 
In  any  young  child  showing  the  symptoms  of  an  acute  infectious 
disease,  without  the  nature  of  the  infection  being  immediately  obvious, 
or  in  any  young  child  having  a  sudden  rise  of  temperature,  the 
possibility  of  otitis  media  should  be  the  first  thing  to  come  to  the 
mind  of  the  physician. 

COMPLICATIONS  AND  SEQUELAE.— In  comparison  with  the 
frequency  of  otitis  media,  complications  are  rare.  'Most  of  them 
are,  however,  of  a  serious  character. 

MASToroiTis. — This  is  the  most  frequent  complication.  It  is 
caused  by  extension  of  the  infection  into  the  mastoid  cells,  causing 
suppuration  and  necrosis  of  those  tissues.  In  infancy  the  mastoid 
cells  have  not  developed,  the  only  cavity  in  the  small  mastoid  process 
being  the  antrum.  The  mastoid  antrum  is  probably  involved  in 
most  of  the  severe  or  prolonged  cases  of  otitis  media,  the  pus  being 
discharged  into  the  middle  ear.  Mastoiditis  is  only  seen  when  the 
mastoid  cells  have  developed,  and  is  consequently  not  often  seen  in 
the  first  year  of  life,  and  is  comparatively  rare  in  the  second  year.     It 
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should  be  watched  for  carefully  in  every  case  of  otitis  media  in  a 
child  over  two  years. 

The  most  important,  symptoms  are  fever,  mastoid  tenderness,  and 
swelling.  The  fever  is  of  a  septic  type,  irregular,  often  reaching  a 
high  point,  104^-105^  F.,  at  some  time  in  the  twenty-four  hours, 
and  often  falling  below  normal  at  another  time.  Mastoiditis  should 
be  suspected  when  in  the  course  of  a  case  of  acute  or  chronic  otitis 
media  a  rise  of  temperature  or  an  increase  in  constitutional  disturb- 
ance occurs,  which  cannot  be  explained  either  by  the  local  appear- 
ances seen  in  the  ear,  or  by  any  evidences  of  infection  elsewhere. 
In  such  cases  the  otoscopic  examination  of  the  ear  may  suggest  that 
the  opening  in  the  drum  is  large  enough  to  permit  free  drainage,  and 
that  the  process  in  the  middle  ear  is  improving.  Mastoiditis  should 
also  be  suspected  when  spontaneous  rupture  of  the  drum,  or  para- 
centesis, with  a  free  discharge  of  pus,  is  not  followed  by  a  fall  of 
temperature,  but  a  septic  temperature  continues. 

The  suspicion  of  mastoiditis  is  confirmed  by  the  finding  of  tender- 
ness over  the  mastoid.  A  slight  amount  of  tenderness  is  often 
difficult  to  detect;  it  is  usually  foimd,  not  at  the  tip  of  the  mastoid, 
but  higher  up,  just  behind  the  auricle.  With  the  tenderness  there 
if  often  redness  and  swelling  of  the  tissues  over  the  mastoid. 

Mastoiditis,  if  not  operated  upon,  may  terminate  in  the  formation 
of  a  post-auricular  abscess,  due  to  spontaneous  rupture  through  the 
bony  wall.  There  is  always  danger  that  mastoiditis  may  give  rise 
to  a  general  septicemia. 

Meningitis. — ^This  complication,  while  comparatively  rare,  is  of 
sufficient  importance  to  be  borne  in  mind  as  a  possibility.  It  is 
caused  by  the  extension  of  infection  to  the  membranes  of  the  brain, 
either  through  the  roof  of  the  tympanum,  or,  more  rarely,  through 
the  internal  auditory  meatus.  It  may  occur  in  either  acute  or 
chronic  cases  of  otitis  media.  The  most  frequent  organisms  causing 
the  meningitis  are  the  streptococcus  and  the  pneumococcus.  The 
meningitis  may  be  localized,  a  pachymeningitis,  with  the  formation 
of  pus  outside  the  dura,  or  there  may  be  a  generdized  leptomeningitis. 
The  symptoms  are  those  of  an  acute  meningitis.  In  my  experience 
the  onset  of  acute  meningitis  originating  from  the  middle  ear  is  apt 
to  be  more  insidious,  and  the  meningeal  picture  less  clear,  than  in 
cases  of  meningitis  of  hematogenous  origin.  After  the  meningeal 
symptoms  are  developed,  the  course  is  rapid,  and  the  termination 
almost  invariably  fatal. 

Cerebral  Abscess. — ^This  complication,  also  rare,  is  due  to  direct 
extension  of  the  infection  through  the  dura  to  the  brain.  The  abscess 
is  most  frequently  seen  in  the  temporal  lobe.  Abscesses  may  occur 
as  the  sole  complication,  or  may  be  accompanied  by  meningitis  or 
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sinus  thrombosis.     Cerebral  abscesses  are  usually  seen  in  old  chronic 
cases  of  otitis. 

Thrombosis  of  the  Lateral  Sinus. — The  sinus  may  be  the 
seat  of  a  fibrinous  clot  without  infection,  or  the  thrombus  may 
become  infected  by  extension.  In  the  former  condition,  there  are 
no  symptoms  sufficiently  constant  or  characteristic  to  permit  a 
clinical  diagnosis.  I  have  seen  at  autopsy  associated  with  sinus 
thrombosis,  pulmonary  infarction,  which  during  life  was  mistaken 
for  bronchopneumonia. 

Septic  sinus  thrombosis  usually  occurs  as  a  complication  of 
mastoiditis,  and  often  follows  a  mastoid  operation.  The  symptoms 
are  severe  and  suggest  a  septicemia,  and  indeed,  the  secondary 
lesions  of  pyemia  may  be  present.  There  is  at  first  septic  fever, 
then  marked  prostration,  with  the  sudden  development  of  cerebral 
symptoms  and  death.  Meningitis  may  be  present.  Septic  sinus 
thrombosis  should  be  suspected  whenever  septicemic  or  meningeal 
symptoms  develop  after  a  mastoid  operation.  The  diagnosis  can 
only  be  positively  confirmed  by  blood  cultures. 

Suppuration  of  the  Labyrinth. — This  complication  is  rare.  It 
is  most  frequently  seen  in  severe  cases  of  otitis  media  complicating 
scarlet  fever  in  very  young  children.    It  results  in  complete  deafness. 

Facial  Paralysis. — This  is  due  to  the  extension  of  the  inflam- 
mation to  the  canal  in  the  petrous  portion  of  the  temporal  bone, 
through  which  the  facial  nerve  passes.  The  paralysis  is  like  the 
common  peripheral  facial  paralysis  due  to  neuritis,  all  the  segments 
of  the  nerve  being  usually  involved,  and  the  patient  unable  to  dose 
the  eye. 

TREATMENT. — At  the  onset  of  an  attack  of  otitis  media,  free 
catharsis  should  be  employed.  In  this  early  stage,  examination  of 
the  drum  membrane  will  usually  show  congestion  only,  but  no 
bulging.  The  ear  should  be  syringed  every  two  hours,  with  either 
a  saturated  solution  of  boric  acid,  or- normal  saline  solution,  at  a 
temperature  of  iio°  F.  Sodium  bromide,  in  doses  of  two  grains 
every  four  hours  to  a  child  of  two  years  should  be  given.  I  believe 
that  bromide  has  a  most  favorable  influence,  both  on  the  restlessness 
and  discomfort  of  the  child,  and  on  the  inflammation.  Under  this 
treatment,  in  a  certain  number  of  cases,  the  congestion  of  the  drum 
will  subside  and  the  temperature  will  fall. 

It  is  not  wise  to  allow  otitis  media  to  exist  more  than  forty-eight 
hours  without  operation.  If,  after  twenty-four  to  forty-eight  hours, 
the  temperature  has  not  fallen,  and  the  evidences  of  pain  have  not 
subsided,  or  if  within  this  period,  the  temperature  has  become  higher 
and  the  evidences  of  pain  have  increased,  operation  should  be 
considered.    The  most  reliable  guide  is  neither  temperature,   nor 
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symptoms,  but  the  appearance  of  the  drum  membrane.  If  the 
congestion  of  the  membrane  does  not  subside,  or  at  any  time  if  there 
is  any  bulging  of  the  membrane,  paracentesis  should  be  performed. 
The  presence  of  mastoid  tenderness  is  always  an  indication  for 
inmiediate  incision  of  the  drum  membrane. 

If  bulging  is  present,  the  incision  should  be  made  at  the  most 
prominent  point;  otherwise,  it  should  be  made  in  the  lower  posterior 
quadrant,  extending  upward  through  Shrapnell's  membrane.  In 
cases  incised  for  persistence  of  congestion  or  symptoms,  the  discharge 
will  usually  consist  only  of  blood,  but  nevertheless  marked  relief 
will  be  afiforded.  In  early  cases  with  fluid,  the  discharge  will  usually 
be  serous,  while  in  later  cases  it  will  be  purulent. 

After  incision,  the  syringing  with  hot  normal  saline,  or  saturated 
boric  acid  solution  should  be  continued  at  two  to  four  hour  intervals 
according  to  the  amount  of  discharge.  In  the  majority  of  cases  the 
discharge  will  cease  in  from  one  to  three  weeks.  A  serous  discharge 
usually  ceases  within  ten  days,  while  a  purulent  discharge  is  more 
persistent.  If  the  discharge  ceases  abruptly,  the  usual  cause  is 
closure  of  the  opening  in  the  drum,  either  by  thick  pus,  or  by  pre- 
mature healing  of  the  membrane.  This  may  lead  to  reaccumulation 
of  exudate,  and  the  membrane  should  be  reopened.  If  the  discharge 
persists  longer  than  the  usual  period,  the  usual  causes  are  either 
adenoids,  or  poor  general  health  and  resistance.  If  a  persistent 
discharge  has  a  fetid  odor,  peroxide  of  hydrogen,  one  part  to  two  of 
water,  should  be  used  in  the  syringing. 

In  older  children  especially,  earache  is  sometimes  severe  in  the 
early  stages  of  otitis  media,  and  attacks  of  severe  earache  are  seen 
in  cases  which  do  not  go  on  to  the  formation  of  exudate.  In  these 
cases,  instead  of  simple  syringing,  irrigations  mth  a  pint  of  hot 
saline  solution  should  be  given  with  a  fountain  syringe,  at  an 
elevation  of  two  feet.  Between  the  irrigations  the  child  should  lie 
on  a  hot  water  bottle.  Neither  warm  olive  oil,  nor  laudanum  should 
be  dropped  into  the  ear.  A  few  cases  are  severe  enough  not  to  be 
relieved  by  hot  irrigations  and  bromide,  and  require  an  opiate.  Cases, 
however,  in  which  earache  persists,  require  paracentesis. 

Fully  developed  cases  of  mastoiditis  require  surgical  operation. 
It  must  be  remembered,  however,  that  the  only  effective  operation 
is  a  radical  one,  and  is  decidedly  serious.  It  is  attended  with  con- 
siderable immediate  risk,  and  I  have  seen  a  number  of  cases  in  which 
death  occurred  either  immediately  after  the  operation,  or  later  from 
some  intercurrent  infection.  I  believe  also  that  the  dangerous 
complications  supposed  to  follow  delay  in  operating,  such  as  septic 
sinus  thrombosis,  meningitis,  and  cerebral  abscess,  are  not  so  common 
as  the  surgeons  seem  to  think  they  arc.  The  operation  should 
certainly  not  be  performed   upon   the  mere  suspicion  of  mastoid 
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involvement.  In  the  early  stage,  when  there  is  often  some  doubt 
as  to  whether  there  is  actually  tenderness  over  the  mastoid,  free 
drainage  of  the  middle  ear  should  be  established,  an  ice  bag  should 
be  applied  continuously  to  the  mastoid,  and  blood  may  be  withdrawn 
by  means  of  the  artificial  leech.  With  these  measures,  the  symptoms 
pointing  toward  mastoid  involvment  often  subside.  The  operation 
should  only  be  undertaken  when  clear  and  positive  indications  are 
present.  Tenderness  over  the  mastoid  is  difficult  to  determine, 
especially  in  yoimg  children.  The  physician  should  be  siure  that 
the  septic  temperature  is  due  to  no  other  discoverable  cause,  and  that 
mastoid  tenderness  is  really  present.  With  dear  indications,  the 
operation  should  be  performed,  if  the  symptoms  do  not  subside 
within  twenty-four  hours. 
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DISEASES  OF  THE  LARYNX,  LUNGS, 

AND  PLEURA 

I.     DISEASES  OF  THE  LARYNX 

The  larynx  in  infants  and  children  is  subject  to  very  much  the 
same  diseases  as  in  adults.  Congenital  malformations  are  uncommon, 
the  so-called  congenital  laryngeal  stridor  representing  a  condition 
of  backward  development.  The  chief  etiological  factors  are  infec- 
tion, new  growths,  trauma,  and  functional  disturbance  from  disease 
in  other  parts  of  the  body. 

It  is  not  so  much  in  etiology,  as  in  symptomatology,  that  the 
diseases  of  the  larynx  present  markedly  characteristic  features  in 
early  life.  There  are  two  causes  for  the  peculiarities  of  laryngeal 
disease  in  young  children:  The  first  is  the  relatively  small  size  of 
the  larynx,  particularly  in  infancy.  The  narrow  opening  of  the 
glottis  causes  most  forms  of  laryngeal  disease  occurring  at  an  early 
age  to  present  very  much  more  marked  symptoms  of  obstruction 
to  the  respiration  than  are  seen  at  a  later  age.  The  second  factor 
modifying  the  symptomatology  of  laryngeal  disease  in  childhood 
is  the  great  reflex  irritability  of  the  nervous  system  in  young 
children.  This  reflex  irritability  is  expressed  in  the  larynx  by  a 
tendency  toward  muscular  spasm,  which  also  causes  obstructive 
symptoms. 

The  chief  laryngeal  symptom  is  consequently  obstruction,  which 
may  be  caused  not  only  by  disease  in  the  larynx  itself,  but  by  disease 
elsewhere  affecting  the  larynx  reflexly.  The  chief  diseases  in  which 
laryngeal  obstruction  is  seen  are  the  following,  in  the  order  of 
frequency: 

1.  Acute  Laryngitis. 

2.  Laryngeal  Diphtheria. 

3.  Foreign  Bodies. 

4.  New  Growths. 

5.  Spasmophilia. 

6.  Congenital  Laryngeal  Stridor. 

7.  Acute  Infection  near  the  Larynx. 
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ACUTE  LARYNGITIS 

(Common  Croup;  False  Croup;  Spasmodic  Croup.) 

This  is  a  condition  characterized  by  catarrhal  swelling  of  the 
mucous  membrane  of  the  larynx,  and  by  a  tendency  to  muscular 
spasm  of  the  glottis.  On  account  of  the  frequency  of  the  paroxysmal 
hiyngeal  dyspnea,  the  disease,  particularly  as  seen  in  infants  and 
yoimg  children,  is  usually  spoken  of  as  croup,  false  croup,  or  spas- 
modic croup,  as  distinguished  from  laryngeal  diphtheria  which  is 
called  membranous  croup,  or  true  croup. 

ETIOLOGY. — ^The  disease  may  be  primary  in  the  larynx  or  may 
represent  an  extension  from  an  inflammation  in  the  nose  or  naso- 
pharynx. The  disease  is  generally  considered  an  infection,  and  to 
be  most  commonly  secondary  to  rhinitis  or  pharyngitis,  or  part  of 
the  symptom  group  in  measles,  influenza,  and  whooping  cough.  In 
my  experience  primary  acute  laryngitis  is  much  more  common  than 
is  generally  stated^  especially  in  infants.  I  believe  it  to  be  a  question 
whether  bacterial  infection  is  a  constant  or  necessary  factor  in  the 
production  of  common  croup.  The  argument  in  favor  of  the  r61e 
of  infection  is  based  on  analogy,  as  similar  catarrhal  inflammations 
in  the  nose,  pharynx,  and  bronchi,  have  been  shown  to  be  bacterial 
infections.  Against  infection  is  the  fact  that  the  comparatively  few 
bacterial  examinations  which  have  been  made  in  cases  of  laryngitis 
have  usually  been  negative. 

There  are  certainly  other  etiological  factors  of  great  importance 
in  laryngitis.  Children  are  particularly  liable  to  the  disease,  not 
often  before  the  age  of  six  months,  but  very  often  between  the  ages 
of  six  months  and  three  years.  The  cause  of  the  liability  of  yoimg 
children  to  laryngitis  is  probably  partly  their  liability  to  infections 
of  the  nose  and  pharynx,  but  chiefly  the  extreme  delicacy  and 
sensitiveness  of  the  laryngeal  mucous  membrane.  The  first  possi- 
bility explains  the  frequency  of  association  of  laryngitis  with  adenoids 
and  hypertrophied  tonsils.  The  second  possibility  explains  the 
frequency  of  attacks  of  laryngitis  which  are  apparently  primary. 
Certain  children  are  particularly  liable  to  recurrent  attacks  of 
laryngitis  which  can  only  be  explained  on  the  ground  of  a  constitu- 
tional predisposition.  Such  a  predisposition,  causing  extreme  sus- 
ceptibility of  the  laryngeal  mucous  membrane,  may  in  some  cases  be 
hereditary;  in  other  cases  it  may  be  due  to  anemia,  rachitis,  chronic 
tuberculosis  or  to  more  obscute  nutritional  disturbance.  The  predis- 
position may  not  involve  the  mucous  membrane  itself,  but  the 
nervous  system,  increasing  the  tendency  to  muscular  spasm  from 
slight  cause. 

Another  factor  is  irritation  from  external  causes  acting  on  the 
mucous  membrane  of  the  larynx.    It  is  certain  that  exposure  to 
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cold,  damp,  raw,  or  dusty  winds  will  frequentiy  precipitate  an  attack, 
and  that  such  exposure  is  particularly  associated  with  primary  cases. 
In  susceptible  children  a  sudden  fall  of  temperature  will  often  cause 
an  attack  of  croup.  I  have  seen  infants  develop  laryngitis  almost 
immediately  upon  being  subjected  to  the  cold  air  treatment  for 
pneumonia.  According  to  the  commonly  accepted  theory  of  infection 
being  a  constant  factor  in  laryngitis,  irritation  from  cold,  dampness, 
or  dust,  irritates  the  delicate  and  susceptible  mucous  membrane, 
and  makes  it  more  liable  to  infection.  In  my  opinion,  however,  it 
is  possible  that  a  mild  degree  of  catarrhal  inflammation  may  be 
produced  in  susceptible  cases  by  the  direct  action  of  the  mechanical 
or  thermal  irritant,  without  actual  infection.  This  may  account 
particularly  for  many  recurrent  primary  attacks. 

I  believe  it  is  probable  that  while  infection  plays  a  part  in  many 
cases,  particularly  in  those  associated  with  infections  of  the  nose 
and  pharynx,  and  in  those  cases  in  older  children  characterized  by 
swelling  of  the  mucous  membrane  rather  than  by  muscular  spasm, 
it  may  not  play  a  part  in  many  primary  cases  of  spasmodic  croup 
in  infants. 

SYMPTOMS. — ^Two  distinct  symptom  complexes  are  seen.  In 
one,  occurring  usually  in  children  between  six  months  and  five  years, 
spasm  of  the  glottis  causes  the  chief  symptoms.  In  the  other,  usually 
seen  in  older  children,  but  occasionally  seen  in  infancy,  the  chief 
symptoms  are  caused  by  catarrhal  swelling  of  the  mucous  membrane. 

Spasmodic  Croup. — The  chief  symptoms  are  hoarseness,  cough, 
and  paroxysmal  inspiratory  dyspnea.  The  attack  .may  occur  in 
the  course  of  a  rhinitis  or  pharyngitis,  or  may  develop  as  a  primary 
laryngitis.  Some  hoarseness  and  cough  may  precede  the  actual 
attack  for  several  days,  without  any  more  serious  manifestations, 
and  if  the  child  is  kept  in  an  equable  temperature,  the  attack  may 
pass  off.  In  some  cases,  the  attack  may  occur  without  any  preceding 
laryngeal  symptoms. 

The  child  is  ordinarily  as  well  as  usual  in  the  morning.  Towards  the 
latter  part  of  the  day,  the  voice  becomes  hoarse,  and  a  hoUow  barking 
cough  is  heard,  at  first  neither  frequent  nor  severe.  During  the 
night  the  cough  becomes  more  frequent  and  severe,  and  inspiratory 
dyspnea  develops,  which  in  mild  cases  may  not  be  severe  enough  to 
wake  the  child.  Many  cases  are  of  this  mild  character,  showing 
only  hoarseness,  croupy  cough  and  general  discomfort.  In  more 
severe  cases,  the  child  wakes,  aind  may  spring  up  in  bed  and  clutch 
at  its  throat  as  if  frightened.  The  dyspnea  becomes  orthopnea,  the 
face  is  congested,  and  there  may  be  slight  cyanosis  of  the  lips  and 
finger  tips.  The  cough  is  loud,  hoarse,  rasping  and  metallic.  There 
is  a  loud  stridor  with  each  inspiration,  as  the  air  is  drawn  through 
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the  narrow  glottis,  which  may  often  be  heard  in  the  hall  as  soon  as 
the  physician  enters  the  house;  I  have  heard  it  through  the  telephone. 
The  breathing  is  usually  slow  and  labored,  with  marked  contraction 
of  the  accessory  muscles  of  respiration,  movement  of  the  alae  nasi, 
and  marked  retraction  of  the  suprasternal,  supraclavicular,  and 
intercostal  spaces,  and  of  the  epigastrium.  The  attack  often  causes 
great  anxiety,  and  sometimes  even  panic,  on  the  part  of  the  child's 
mother  and  other  members  of  the  household,  as  suffocation  often 
seems  imminent.  This  reacts  on  the  child,  as  any  excitement  increases 
the  spasm. 

The  temperature  is  usually  slightly  elevated,  rarely  over  102°  F; 
it  may  be  normal.  Usually  within  a  half  hour  there  is  some  lessening 
of  the  severity  of  the  symptoms  and  the  attack  slowly  subsides  in 
from  one  to  three  hours,  although  considerable  dyspnea  may  persist 
for  many  hours.  After  the  attack  the  child  is  exhausted,  and  wet 
with  perspiration,  and  usually  falls  asleep  until  morning.  Only 
rarely  is  there  more  than  one  attack  in  a  night.  In  the  morning  the 
child  wakes  up  apparently  as  well  as  usual,  and  wants  to  get  up  and 
play.  It  continues  well  during  the  day  except  for  cough  and  slight 
hoarseness.  The  attack  is  usually  repeated  with  equal  severity  on 
the  second  night,  and  sometimes,  in  much  milder  form,  on  the  third 
night.  Croup  rarely  persists  for  more  thain  three  nights.  In  a  few 
days  the  cough  loses  its  croupy  character,  the  hoarseness  disappears, 
and  recovery  occurs. 

Acute  Catarrhal  Laryngitis. — ^This  clinical  form  is  seen  more 
often  in  older  children  than  in  infants,  and  in  most  cases  constitutes- 
part  of  an  infection  involving  the  upper  air  passages.  There  is  no 
spasm  of  the  glottis.  In  mild  cases  there  is  hoarseness,  which  may 
amount  to  loss  of  voice,  and  a  hard  cough,  which  is  usually  worse 
at  night.  There  may  be  some  pain  and  soreness  in  the  region  of  the 
larynx.  There  is  usually  no  fever,  except  sometimes  during  the  first 
twenty-four  hours,  and  no  constitutional  disturbance.  The  disease 
runs  a  course  varying  from  a  few  days  to  two  weeks.  In  many 
children  relapses  are  common. 

Severe  cases  may  develop  from  mild  ones,  or  may  be  severe  from 
the  start.  The  voice  is  hoarse  and  metallic.  The  cough  is  severe 
and  almost  constant,  and  is  hoarse,  dry,  barking,  and  often  painful. 
There  is  often  inspiratory  stridor,  and  some  dyspnea,  which  at  times 
may  become  severe  and  paroxysmal.  Dyspnea  may  at  times  in- 
crease progressively,  suggesting  laryngeal  diphtheria.  Fever  and 
constitutional  symptoms  are  usually  present.  The  temperature 
usually  varies  from  101°  to  103°,  but  may  rise  higher.  The  severe 
symptoms  persist  for  two  or  three  days,  after  which  improvement 
begins,  and  the  case  then  runs  the  course  of  the  mild  type.  Very 
severe  cases  have  been  known  which  ended  fatally  from  laryngeal 
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obstruction.     Sometimes  the  inflammation  extends  downward,  causing 
bronchitis  or  bronchopneumonia. 

DIAGNOSIS. — ^Acute  laryngitis  is  to  be  distinguished  from 
hiyngeal  diphtheria,  from  foreign  body  in  the  larynx,  and  from 
laryngismus  stridulus. 

Laryngeal  Diphtheria. — ^The  essential  features  of  laryngeal  diph- 
theria are  a  gradual  onset,  steady  progressive  increase  in  the  dysp- 
nea, and  usually  complete  loss  of  voice.  The  presence  of  any  mem- 
brane upon  the  tonsils,  or  in  the  pharynx,  points  toward  diphtheria. 
The  history  of  cases  of  diphtheria  in  the  neighborhood  may  be  of 
aid  in  diagnosis. 

In  spasmodic  croup,  the  attack  is  sudden,  usually  occurs  at  night, 
and  is  spasmodic  in  character.  The  voice  is  almost  never  lost. 
The  attack  usually  soon  remits,  and  disappears  the  next  morning. 
Rarely  some  dyspnea  may  persist  on  the  day  foUowing  the  attack, 
but  it  is  well  to  treat  any  such  case  as  diphtheria.  The  history  of 
previous  attacks  points  toward  spasmodic  croup. 

In  the  severe  form  of  acute  catarrhal  laryngitis,  with  dyspnea, 
but  without  spasm,  the  diagnosis  may  be  more  difficult,  especially 
in  the  first  twelve  hours.  Laryngoscopic  examination  will  clearly 
differentiate  the  two  conditions,  but  it  is  neither  practicable  nor 
conclusive  in  infants.  The  dyspnea  in  catarrhal  laryngitis  is  more 
likely  to  be  paroxysmal,  and  remittent,  and  is  mainly  inspiratory, 
while  in  laryngeal  diphtheria  it  is  both  inspiratory  aind  expiratory, 
and  increases  steadily.  The  voice  is  usually  not  wholly  lost  in 
catarrhal  laryngitis,  and  the  temperature  is  usuaUy  higher  than  in 
diphtheria. 

In  cases  in  which  any  doubt  exists,  it  is  best  to  give  antitoxin  at 
once.  Cultures  should  always  be  taken  from  the  pharynx,  and  if 
positive,  diphtheria  of  the  larynx  is  certain,  but  if  negative,  no 
conclusions  can  be  drawn. 

Foreign  Body. — I  have  seen  cases  of  foreign  body  in  the  larynx 
mistaken  for  spasmodic  croup.  The  sudden  dyspnea  occurring  with 
foreign  body  is  not  preceded  by  hoarseness,  cough,  nor  any  catarrhal 
symptoms.  The  dyspnea  does  not  tend  to  remit  after  a  few  hours, 
nor  to  disappear  the  next  day. 

Laryngismus  Stridulus. — In  this  condition,  which  occurs  only  in 
infancy,  there  is  no  continuous  dypsnea  with  inspiratory  stridor, 
but  a  sudden  complete  cessation  of  respiration,  which  is  foUowed  by 
one  long  stridulous  inspiration,  and  then  the  attack  is  over.  The 
attack  is  usually  repeated  a  number  of  times,  by  day  as  weU  as  by 
night,  and  is  usually  accompanied  by  the  signs  of  peripheral  nerve 
irritabiUty — carpo-pedal  spasm,  Chvostek's  sign,  and  so  forth. 

PROGNOSIS. — The    prognosis    of    simple    spasmodic    croup    is 
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invariably  good.  The  first  attack  of  the  disease  is  very  alarming 
to  parents,  who  should  be  assured  that  the  condition  is  never  serious. 
In  mild  cases  of  catarrhal  laryngitis  without  spasm,  the  prognosis 
is  also  good.  In  severe  cases,  a  more  guarded  prognosis  should 
be  given,  especially  in  cases  in  which  the  laryngitis  is  secondary  to 
measles  or  scarlet  fever.  Fatal  cases  have  been  known,  although 
the  great  majority  recover.  The  prognosis  is  more  doubtful  in 
infants,  especially  if  they  are  weak  and  debilitated,  and  more  favorable 
in  older  children.  Another  reason  for  giving  a  guarded  prognosis, 
is  the  diflSculty  of  excluding  laryngeal  diphtheria. 

TREATMENT.  Spasmodic  Croup.— During  the  acute  attack, 
the  efforts  of  the  physician  should  be  directed  toward  causing  the 
laryngeal  spasm  to  relax.  This  is  best  accomplished  by  the  influence 
of  warmth,  and  by  causing  free  secretion  from  the  mucous  membrane. 

I  consider  steam  inhalation  the  most  effective  therapeutic  measure 
in  spasmodic  croup.  Upon  arriving  at  the  house,  the  physician 
should  see  that  the  child  is  in  bed,  and  warmly  covered,  with  a  hot 
water  bottle  in  the  crib.  Hot  fomentations  should  be  applied  to 
the  region  of  the  larynx.  The  child  should  be  given  a  drink  of  warm 
milk.  Free  perspiration  is  accompanied  by  increased  laryngeal 
secretion.  The  steam  inhalation  must  next  be  arranged.  Steam 
diffused  in  the  room  is  of  no  use  in  an  acute  attack.  The  crib  should 
be  made  into  a  tent  by  covering  it  with  a  sheet.  Any  apparatus 
may  be  used  which  will  furnish  steam,  and  conduct  it  inside  the 
tent.  A  croup  kettle,  several  good  varieties  of  which  are  on  the 
market,  is  the  best  method.  I  have  in  an  emergency  used  a  pipe 
made  of  rolled  up  newspapers,  to  conduct  the  steam  from  the  nozzle 
of  an  ordinary  kettle  inside  the  tent;  care  must  be  taken  to  guard 
newspaper  and  sheet  from  the  flame  of  the  lamp.  The  child  should 
be  kept  under  the  sheet  until  the  spasm  relaxes,  several  hours  if 
necessary,  the  tent  being  opened  occasionally  to  permit  a  change 
of  air.  I  often  add  compound  tincture  of  benzoin,  a  teaspoonful 
to  a  pint  of  water,  not  so  much  for  possible  therapeutic  effect  as 
because  children  like  the  smell. 

In  a  severe  case,  or  if  the  spasm  does  not  quickly  relax,  ipecac 
should  be  used.  Ten  minims  of  the  wine,  or  a  teaspoonful  of  the 
syrup  should  be  given,  and  repeated  every  half  hour  till  the  spasm 
is  relaxed,  or  vomiting  is  produced.  In  addition  to  the  ipecac,  if 
the  spasm  is  severe,  a  dose  of  five  to  ten  minims  of  paregoric  may 
be  given. 

On  the  following  day  the  child  should  be  kept  in  a  warm  room, 
and  guarded  against  changes  of  temperature,  but  need  be  kept  in 
bed  only  if  there  is  fever.  The  bowels  should  be  made  to  move 
freely,  an  enema  being  given  if  there  is  not  a  thoroughly  satisfactory 
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movement  before  afternoon.  Toward  bedtime,  as  soon  as  the  child 
begins  to  cough  more,  or  to  become  hoarse  and  croupy,  it  should  be 
given  a  steam  inhalation.  This  can  be  given  without  the  use  of  the 
tent,  by  surrounding  a  sauce-pan  or  bowl  of  boiling  water  with  a 
cone-shaped  newspaper,  over  which  the  child  is  held.  It  should 
then  be  put  to  bed,  in  a  warm  room,  which  has  been  previously  well- 
aired,  but  in  which,  in  cold  weather,  the  windows  are  not  open.  A 
kettle  of  water  should  be  kept  boiling  in  the  room.  If  the  attack 
recurs,  the  treatment  of  the  preceding  night  should  be  repeated. 

In  children  who  are  subject  to  croup,  the  treatment  between 
attacks  is  important.  In  the  beginning,  they  must  be  guarded 
against  sudden  changes  of  temperature,  raw  and  damp  winds,  and 
dust.  They  should  have  as  much  fresh  air  as  possible,  without  an 
attack  being  produced,  and  experience  will  show  how  sensitive  they 
are.  They  must  gradually  be  accustomed  to  cold  air.  The  temper- 
ature of  their  baths  should  be  gradually  lowered,  and  they  should 
be  sponged  daily  about  the  neck  and  throat  with  still  colder  water. 

Various  drugs  have  been  recommended  in  the  treatment  of  croup. 
In  the  acute  attack,  in  addition  to  ipecac,  antimony  is  often  used 
in  small  doses.  It  is  somewhat  depressing,  and  in  my  experience 
the  combination  of  antimony  and  ipecac  has  no  superiority  over 
ipecac  alone.  In  the  opinion  of  many  authorities,  the  recurrence 
of  the  attack  on  the  second  night  can  be  aborted,  or  its  severity 
can  be  lessened,  by  the  use  of  various  so-called  antispasmodics. 
Antipyrin,  sodium  or  potassium  bromide,  sodium  salicylate,  and 
aspirin,  in  various  combinations  with  ipecac,  have  been  much 
recommended.  The  evidence  presented  in  their  favor  is  of  the 
inconclusive  clinical  variety.  My  own  experience  has  been  chiefly 
with  aintipyrin,  and  I  have  never  been  able  to  convince  myself  that 
it  has  any  real  value.  The  bromides  are  possibly  of  value,  and 
they  would  be  my  first  choice. 

In  very  rare  cases,  the  spasm  in  common  croup  is  so  severe,  that 
suffocation  is  actually  threatened.  In  such  a  case,  intubation  is 
the  best  measure,  and  is  very  effective.  If  the  means  of  intubation 
are  not  at  hand,  the  spasm  may  be  relaxed  with  a  few  whiffs  of 
chloroform.    Tracheotomy  should  never  be  necessary. 

Catarrhal  Laryngitis  Without  Spasm. — Patients  should  be 
kept  in  bed,  in  a  room  at  a  temperature  of  70*^  F.,  and  should  have 
a  light  fluid  diet.  The  bowels  should  be  freely  opened,  at  the 
beginning  of  the  attack. 

The  essential  feature  of  the  treatment  is  steam  inhalations,  given 
with  the  tent  and  croup  kettle,  as  described  for  croup.  Although 
the  steam  is  the  principal  therapeutic  agent,  I  usually  add  a  little 
compound  tincture  of  benzoin  in  the  proportions  of  a  teaspoonful 
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to  a  pint  of  boiling  water.  In  average  cases,  the  steam  should  be 
used  for  fifteen  minutes  every  two  hours.  In  severe  cases  the  steam 
should  be  introduced  almost  continuously. 

For  the  cough,  in  these  cases,  a  good  routine  prescription  is  the 
following: 

9  1ST  YEAR  2ND  YEAR  2-$  YEARS   6-12  YEARS 

Paregoric 3  ii  ss  3  y  5  vii  3  x 

Wine  of  Ipecac 3ss  3i  3iss  5ii 

Sweet  Spirits  of  Nitre 5iiss  5v  5  vii  3x 

Water ad  iiv  J  iv  5  iv  i'lv 

M.  Sig.  Teaspoonful  every  four  hours. 

If  there  is  much  spasmodic  dyspnea,  ipecac  given  as  in  croup, 
may  be  used  every  now  and  then,  till  the  spasm  is  relieved. 

Hot  fomentations  may  be  applied  to  the  region  of  the  larynx. 
Sometimes  a  mustard  paste,  just  sufficient  to  redden  the  skin,  will 
give  relief.  Late  in  the  course  of  the  disease,  stimulants  may  be 
necessary. 

In  cases  with  severe  dyspnea,  such  as  are  sometimes  seen  in  infants 
and  young  children,  operative  interference  may  be  necessary.  The 
difficulty  in  being  sure  that  the  case  is  one  of  catarrhal  laryngitis 
only,  and  not  of  diphtheria,  makes  it  wise  not  to  allow  any  case  with 
dyspnea  from  laryngeal  obstruction  to  advance  too  far.  Even  if 
the  physician  is  sure  the  process  is  only  one  of  catarrhal  swelling, 
increasing  dyspnea  with  marked  prostration  should  be  the  signal 
for  interference.    Intubation  is  the  operation  to  be  preferred. 

EDEMA  OF  THE  LARYNX 

This  condition  is  characterized  by  an  edematous  swelling  of  the 
submucous  cellular  tissue  of  the  larynx.  The  edema  may  be  serous 
or  inflammatory. 

ETIOLOGY. — The  serous  form  is  a  true  edema,  the  fluid  accu- 
mulating in  the  tissues  being  a  transudate,  not  an  inflammatory 
exudate.  It  is  usually  part  of  a  general  edema  occurring  in  certain 
diseases  characterized  by  edema,  such  as  nephritis,  or  cardiac 
insufficiency.  In  very  rare  cases  a  localized  laryngeal  edema  may 
be  caused  by  mechanical  interference  with  the  circulation  from  a 
tumor  or  enlarged  lymph  nodes.     Serous  edema  is  rare  in  early  life. 

In  the  inflammatory  form,  the  fluid  is  an  inflammatory  exudate, 
with  fluid  and  some  cell  infiltration  similar  to  the  collateral  edema 
seen  around  acute  infections  in  other  parts  of  the  body.  It  is  seen 
most  often  in  acute  infections  of  the  larynx,  or  of  the  tissue  near  the 
larynx.  It  may  complicate  a  primary  acute  laryngitis,  or  retro- 
pharyngeal abscess,  or  erysipelas  or  cellulitis  of  the  neck.  It  may 
be  caused  by  the  irritation  of  a  foreign  body  in  the  larynx,  or  by 


Congenital  Laryngeal  Stridor  237 

mechanical  irritation  of  the  larynx,  such  as  from  trauma,  bums,  or 
irritating  gases.  It  is  a  rare  complication  of  some  of  the  acute 
infectious  diseases. 

The  usual  location  of  the  edema,  in  both  forms,  is  in  the  aryepiglottic 
folds  and  epiglottis.  More  rarely  it  involves  the  vocal  cords  and 
the  interarytenoid  fold.  The  serous  form  is  more  apt  to  be  symmetri- 
cal than  the  inflammatory. 

SYMPTOMS. — Marked  inspiratory  dyspnea,  with  suffocative 
attacks,  is  the  most  important  symptom.  In  the  serous  form  there 
is  usually  present  edema  in  other  parts  of  the  body,  and  the  signs 
of  the  primary  disease.  In  the  inflammatory  form,  there  is  usually 
pain  and  difficulty  in  swallowing,  hoarseness  and  cough.  The 
symptoms  usuaUy  develop  rapidly,  and  may  lead  to  fatal  obstruction 
in  a  few  hours.  On  inspection  with  the  laryngoscope  or  laryngeal 
mirror,  the  edematous  tissues  may  be  seen.  On  introducing  the 
finger,  the  swollen  aryepiglottic  folds  may  easily  be  felt  and  recognized. 

PROGNOSIS.— The  prognosis  varies  according  to  the  cause  and 
severity  in  the  individual  case,  and  upon  the  promptness  with  which 
treatment  is  instituted.  The  milder  cases  of  the  serous  form  usually 
recover.     Severe  inflammatory  cases  tend  toward  a  fatal  ending. 

TREATMENT. — Ice  should  be  applied  externally  to  the  region 
of  the  larynx,  and  pieces  of  ice  may  be  dissolved  in  the  mouth  and 
swallowed.  A  specialist  should  be  called  whenever  possible,  as 
further  treatment  is  operative,  and  should  be  carried  out  by  one 
familiar  with  such  procedures  within  the  larynx.  The  first  step  is 
scarification  or  multiple  puncture.  If  this  fails  to  bring  relief, 
tracheotomy  should  be  performed.  In  this  condition  it  is  .far 
preferable  to  intubation,  and  should  be  undertaken  not  as  a  last  resort, 
but  before  the  patient's  condition  becomes  desperate. 

Vigorous  treatment  of  nephritis  and  cardiac  disease  should  be 
instituted,  when  the  edema  is  due  to  those  conditions. 

CONGENITAL  LARYNGEAL  STRIDOR 

This  is  a  rare  congenital  condition  of  unknown  cause.  It  is 
probably  a  congenital  anomaly  in  the  formation  of  the  larynx, 
consisting  in  a  small  epiglottis,  with  the  edges  so  turned  back  as  to 
bring  close  together  the  aryepiglottic  folds,  with  a  consequent  narrow- 
ing of  the  lumen.  Heubner  believes  the  anomaly  to  consist  in  a 
congenital  lack  of  firmness  in  the  laryngeal  tissues. 

SYMPTOMS. — The  characteristic  symptom  is  a  crowing  stridor, 
which  is  purely  inspiratory  in  character,  and  which  begins  in  the 
first  few  days  after  birth.    The  stridor  is  present  even  during  sleep. 
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At  first  there  is  no  noticeable  dyspnea,  but  later  paroxysms  of 
dyspnea  may  be  seen,  which  are  rarely  severe.  Inspiratory  retrac- 
tion in  the  supra-sternal  and  supra-clavicular  regions,  and  in  the 
epigastrium,  is  rarely  seen.  Cyanosis  is  very  rare.  Expiration  is 
easy  and  noiseless  at  all  times.  The  stridor  and  dyspnea  may 
grow  worse  during  the  first  six  months,  then  begin  to  get  better,  and 
will  usually  have  disappeared  before  the  end  of  the  second  year. 

DIAGNOSIS. — The  diagnosis  is  made  mainly  on  the  fact  of  the 
appearance  of  the  condition  right  after  birth. 

PROGNOSIS. — ^The  prognosis  is  favorable. 

TREATMENT. — No  special  treatment  is  required.  In  infants 
brought  up  imder  favorable  hygienic  conditions,  there  is  no  unfavor- 
able complication  to  be  feared. 

FOREIGN  BODIES  IN  THE  LARYNX 

The  aspiration  of  foreign  bodies  into  the  larynx  is  not  uncommon 
in  young  children,  on  account  of  their  habit  of  putting  things  into 
their  mouths.  Attempts  to  cough,  laugh,  or  cry,  frequently  result 
in  the  foreign  body  being  drawn  into  the  larynx.  The  foreign  body 
usually  excites  such  a  paroxysm  of  coughing,  that  it  is  expelled. 
Sometimes,  however,  it  may  become  impacted  in  the  larynx.  In 
such  a  case,  the  glottis  may  be  completely  occluded,  and  death  may 
occur  from  suffocation.  More  commonly  the  foreign  body  does  not 
produce  complete  occlusion,  but  excites  a  severe  acute  laryngitis 
or  edema. 

SYMPTOMS. — UsuaUy  there  is  a  sudden  attack  of  cough  and 
inspiratory  dyspnea.  Later  the  dyspnea  increases,  and  hoarseness 
develops  more  insidiously.  I  have  seen  a  case  in  which  there 
occiurred  during  the  night  an  attack  which  in  every  way  resembled 
spasmodic  croup.  In  the  morning  the  obstructive  symptoms  grew 
worse  rather  than  better,  and  the  diagnosis  was  changed  to  laryngeal 
diphtheria.  An  attempt  to  perform  intubation  not  only  failed,  but 
caused  acute  suffocative  symptoms,  and  a  hurried  tracheotomy  was 
performed,  which  was  not  completed  in  time  to  save  the  child's  life. 
A  flat  fish-bone,  half  an  inch  in  diameter,  was  found  in  the  larynx. 

DIAGNOSIS. — ^Usually  the  suddenness  of  the  onset  of  obstructive 
symptoms,  without  previous  signs  of  catarrhal  inflammation,  suggests 
foreign  body.  In  cases  of  slower  development,  the  diagnosis  may 
be  difficult.  Laryngoscopy  should  be  employed  whenever  possible. 
Some  foreign  bodies  can  be  shown  in  radiograms.  The  possibility 
of  foreign  body  should  always  be  remembered. 

PROGNOSIS.— This  depends  upon  the  ease  with  which  the  diag- 
nosis can  be  made,  and  with  which  the  foreign  body  can  be  removed. 
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TREATMENT. — ^The  foreign  body  is  removed  with  forceps,  care 
being  taken  not  to  push  it  deeper. 

PAPILLOMA  OF  THE  LARYNX 

New  growths  in  the  larynx  in  infants  and  children  are  rare.  They 
may  be  congenital,  but  these  are  very  uncommon.  They  may  be 
maUgnant,  such  as  epitheUoma  and  sarcoma,  or  benign,  such  as 
fibroma,  myxoma,  and  papilloma.  Those  of  the  former  class  are 
so  rare  that  they  need  here  only  to  be  referred  to.  Of  the  latter 
class  fibroma  and  myxoma  are  too  rare  to  be  more  than  mentioned. 
Papilloma,  on  the  other  hand,  although  comparatively  rare,  is  the 
most  coDMnon  laryngeal  growth  in  early  life.  They  may  produce 
such  serious  results  that  it  is  important  to  recognize  them  at  once. 
They  may  be  congenital.  Their  cause  is  not  known.  Papilloma 
of  the  larynx  in  young  children  is  usually  multiple. 

SYMPTOMS. — ^The  symptoms  of  this  growth  appear  at  about 
the  first,  second,  or  third  year.  The  first  symptom  that  is  noticed 
is  hoarseness.  This  hoarseness,  instead  of  passing  off  in  a  few  days, 
as  is  common  when  it  arises  from  other  affections  of  the  larynx, 
continues  and  grows  more  marked.  The  next  symptom  is  dyspnea. 
This  appears  after  an  interval  of  a  few  months,  or  may  not  arise 
for  some  .years  after  the  first  alteration  of  the  voice.  The  dyspnea 
first  appears  at  night,  when  the  child  is  asleep.  In  the  daytime, 
when  the  child  is  awake  and  running  about,  it  may  breathe  freely. 
As  the  papillomata  increase  in  size,  the  dyspnea  appears  in  the 
daytime  also,  especially  when  the  child  makes  any  exertion.  When 
it  is  awake  and  is  quiet  the  breathing  may  not  be  noticeably  affected, 
even  after  the  growth  has  attained  a  large  size.  Cough  may  be 
present.    Usually  there  is  no  pain  nor  difficulty  in  swallowing. 

DIAGNOSIS. — ^When  a  child  presents  these  symptoms  a  careful 
laryngoscopic  examination  should  be  made  at  once,  as  in  this  way 
only  can  the  diagnosis  be  verified. 

PROGNOSIS. — The  prognosis  is  favorable.  Some  cases  terminate 
in  spontaneous  recovery,  without  operative  interference.  This, 
however,  will  not  occur  in  the  majority  of  cases,  and  whenever 
dyspnea  has  developed,  operative  treatment  should  be  recommended. 
Favorable  features  in  the  prognosis  are  that  this  form  of  new  growth 
does  not  become  malignant,  and  that  operative  treatment  is  usually 
effective,  owing  to  the  tendency  toward  eventual  spontaneous  recovery. 

TREATMENT.— The  treatment  should  if  possible  be  placed  in 
the  hands  of  a  specialist  accustomed  to  operating  on  the  larynx. 
The  endolaryngeal  removal  of  the  tumor  is  the  first  operation 
employed.    Pedunculated  tumors  are  easier  to  remove  than  those 
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having  a  broad  base.  After  removal,  recurrence  often  occurs.  If 
recurrence  occurs,  or  if  when  the  case  first  presents  itself  for  operation, 
dyspnea  is  marked,  tracheotomy  should  be  performed.  After  trach- 
eotomy, the  tendency  of  the  papilloma  eventually  to  disappear 
spontaneously  is  apparently  increased,  and  can  be  taken  advantage 
of.  It  is  usually  necessary  for  the  child  to  wear  a  tracheotomy  tube 
for  at  least  a  year. 

CHRONIC  LARYNGITIS 

A  chronically  congested  or  catarrhal  condition  of  the  larynx  is 
sometimes  seen  in  children,  although  it  is  rarer  than  in  adults. 

ETIOLOGY. — The  causes  of  chronic  laryngitis  are  the  following: 

1.  Adenoid  Growths  in  the  Pharynx. 

2.  Tuberculosis  of  the  Larynx. 

3.  Syphilis. 

4.  New  Growths. 

SYMPTOMS. — The  symptoms  are  chronic  hoarseness  and  laryn- 
geal cough.  In  tuberculous  laryngitis  there  is  often  muco-purulent, 
and  sometimes  bloody  expectoration,  and  the  hoarseness  may  amount 
to  aphonia. 

DIAGNOSIS. — Diagnosis  consists  in  recognizing  the  cause  of  the 
condition.  In  the  form  associated  with  adenoids,  or  with  hypertrophic 
rhinitis,  laryngeal  inspection  shows  only  congestion  or  slight  catarrhal 
inflammation.  In  the  tuberculous  form,  laryngoscopy  usually  reveals 
tuberculous  ulceration,  which  is  rather  superficial.  In  syphilis  the 
laryngoscopic  picture  is  very  similar,  and  the  two  conditions  are  to 
be  differentiated  by  the  general  features  of  the  two  diseases.  New 
growths  are  easily  recognized. 

PROGNOSIS. — The  prognosis  of  the  form  associated  with  adenoids 
is  very  favorable,  as  removal  of  the  cause  is  followed  by  very  rapid 
improvement.  The  prognosis  of  tuberculous  lar>'ngitis  is  fairly  good 
in  children,  as  is  that  of  s\*philis  in  the  majority  of  cases,  when 
properly  treatetl. 

TRKATMENT. — The  treatment  is  that  of  the  cause. 


II.    DISEASES  OF  THE  LUNGS 

• 

The  diseases  which  affect  the  lungs  in  children  can  easUy  be 
classified  upon  an  etiologic  basis.  Of  the  five  principal  classes  of 
disease,  malformations  and  new  growths  are  too  rare  to  need 
description.  Diseases  of  the  lungs  in  classification  come  imder  the 
headings — i.  Mechanical  Injuries;  2.  Functional  Disturbances;  3. 
Infections.    The  following  conditions  are  seen  most  frequently: 

I.  Mechanical: 

Foreign  Bodies. 
Bronchiectasis. 
Atelectasis. 
Emphysema. 
Hypostatic  Pneumonia. 
II.  Functional: 
Asthma. 

Recurrent  Bronchitis. 
III.  Infections: 

Bronchitis. 
Pneumonia. 
Abscess. 
Gangrene. 

As  the  infections  constitute  the  most  important  class,  they  will 
be  described  first. 

ACUTE  BRONCHITIS 

This  is  an  acute  infection  involving  the  bronchi,  and  is  a  very 
common  affection  in  infancy  and  childhood.  It  is  most  often  seen 
in  infancy,  its  frequency  diminishing  steadily  after  the  second  year. 

ETIOLOGY. — The  causes  predisposing  toward  infection  of  the 
bronchi  are  the  same  as  those  predisposing  toward  infection  of  the 
upper  air  passages  in  general.  The  following  are  the  principal 
predisposing  causes: 

Hereditary  Predisposition. — There  is  some  evidence  that  a 
constitutional  peculiarity  may  be  inherited,  which  causes  an  increased 
sensitiveness  of  the  mucous  membrane  of  the  respiratory  passages. 
This  only  can  explain  the  liability  of  certain  individual  children 
to  repeated  attacks. 

Acquired  Predisposition. — Infection  of  the  respiratory  tract  is 
particularly  common  in  children  who  are  coddled  too  much.    They 
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do  not  get  enough  fresh  air,  as  they  are  kept  indoors  much  of  the 
time,  and  are  not  allowed  to  go  out  unless  the  weather  is  particularly 
fine,  for  fear  that  they  may  catch  cold.  They  live  in  overheated 
rooms,  and  sleep  in  rooms  with  the  windows  closed,  and  are  habitually 
over-clothed.  These  conditions  may  lea4  to  an  abnormal  sensitive- 
ness, so  that  very  slight  exposures  to  changes  of  temperature  result 
in  congestion  of  the  bronchial  mucous  membrane. 

Constitutional  Disease. — Bronchitis  is  particularly  common  in 
children  having  rachitis,  and  it  is  probable  that  other  constitutional 
diseases  with  malnutrition  act  as  predisposing  causes. 

Local  Disease. — ^Adenoid  vegetations  and  enlarged  tonsils  are 
well-known  foci  for  respiratory  tract  infection,  and  are  important 
predisposing  causes  of  bronchitis. 

Exposure  to  Cold.^ — This  is  often  the  immediate  exciting  cause 
of  an  attack  of  bronchitis,  especially  in  children  made  susceptible 
by  faulty  hygiene.  When  a  child  becomes  chilled,  there  is  a  certain 
amount  of  congestion  of  the  internal  vessels,  in  which  those  of  the 
bronchial  mucous  membrane  are  involved.  In  the  presence  of  such 
congestion,  the  liability  to  infection  is  increased.  Sitting  in  draughts, 
exposure  to  severe  cold  without  proper  clothing,  "  cooling  off " 
rapidly  after  profuse  perspiration,  wetting  the  feet,  throwing  off  the 
bed-clothes  at  night,  are  all  ways  in  which  external  chilling  may  occur. 
Consequently  bronchitis  is  much  more  common  in  cold  weather, 
particularly  in  the  late  winter,  and  early  spring. 

Contagion. — Respiratory  tract  infection  can  undoubtedly  be 
conveyed  from  one  individual  to  another,  particularly  in  acute 
rhinitis.  Any  infection  of  the  upper  respiratory  passages  may 
extend  to  the  bronchi. 

Irritants. — In  very  rare  cases  bronchitis  may  be  caused  by  the 
inhalation  of  irritants. 

The  Microorganisms. — The  infection  is  usually  mixed,  several 
varieties  of  bacteria  being  concerned.  The  microorganisms  most 
frequently  foimd  associated  with  bronchitis  are  the  pneumococcus, 
and  the  staphylococcus  aureus;  next  in  importance  is  the  strepto- 
coccus. During  epidemics  of  grippe,  and  in  protracted  cases,  the 
influenza  bacillus  is  frequently  found. 

Bronchitis  is  most  frequently  associated  with  more  or  less  general 
respiratory  tract  infection,  representing  merely  a  more  extensive  in- 
volvment  of  the  mucous  membrane.  It  may  either  accompany  or 
follow  such  conditions  as  rhinitis,  pharyngitis,  or  laryngitis.  It  is  an 
almost  invariable  accompaniment  of  those  specific  infections  particu- 
larly involving  the  respiratory  passages,  such  as  measles  and  influ- 
enza, and  is  often  seen  in  other  acute  infections,  particularly  in 
pertussis,  t)^hoid  fever,  and  diphtheria. 
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Bronchitis  may  be  primary,  in  the  sense  that  the  infection  is  con- 
fined to  the  bronchial  mucous  membrane  only,  without  evidence  of 
disease  elsewhere. 

PATHOLOGICAL  ANATOMY.— Bronchitis  is  an  inflammation 
of  the  mucous  membrane  of  the  bronchi,  of  the  kind  commonly  called 
"catarrhal,"  on  accoimt  of  the  profuse  secretion  of  mucus  which 
characterizes  the  process.  The  mucous  membrane  is  first  congested 
and  swollen,  then  there  is  a  free  secretion  of  mucus,  the  exudate 
containing  polynuclear  leucocytes  and  desquamated  epithelium.  The 
exudate  is  more  cellular  when  the  smallest  bronchioles  are  involved. 

The  process  is  usually  bilateral  and  diffuse.  The  types  of  the 
disease  may  be  classified  according  to  whether  the  larger  or  smaller 
bronchi  are  involved.  There  is  no  etiological  foimdation  for  such 
a  subdivision,  but  there  is  a  certain  correspondence  between  the  clin- 
ical manifestations  and  the  size  of  the  bronchi  most  involved,  which 
makes  the  clinical  description  clearer  imder  such  a  classification. 
We  have  three  subdivisions, — 

1.  Involvement  of  the  larger  bronchi  only.  This  is  the  ordinary 
tracheo-bronchitis,  most  common  in  older  children. 

2.  Involvement  of  the  medium-sized  bronchi.  This  is  the  common 
acute  bronchitis  of  infancy,  and  is  seen  in  the  severe  cases  of  older 
children. 

3.  Involvement  of  the  smallest  bronchioles.  This  is  the  so-called 
capillary  bronchitis,  and  is  only  seen  in  infancy. 

It  must  be  remembered  that  acute  bronchitis  in  the  majority  of 
cases  represents  a  more  or  less  general  infection  of  the  respiratory 
tract.  Any  upper  respiratory  infection  may  extend  to  a  bronchitis, 
and  any  bronchitis  may  extend  from  larger  bronchi  to  smaller,  or 
still  deeper  to  cause  bronchopneumonia.  The  diagnosis  of  bronchitiS) 
and  of  the  particular  form  according  to  the  size  of  the  bronchi  affected, 
is  important  only  on  account  of  its  prognostic  significance  and  the 
treatment,  which  vary  with  the  anatomical  and  clinical  type. 

There  has  been  considerable  discussion  as  to  whether  there  is  such 
a  condition  as  capillary  bronchitis,  based  on  the  question  whether 
the  finest  bronchioles  can  be  involved  without  the  inflammation 
extending  into  the  alveoli  and  causing  a  bronchopneumonia.  The 
doubt  of  the  possibility  of  the  separate  existence  of  capillary  bronchitis 
b  strengthened  by  the  fact  that  almost  invariably  when  capillary 
bronchitis  is  the  clinical  diagnosis,  the  autopsy  shows  bronchopneu- 
monia. The  same  thing  is,  however,  true  of  the  severe  bronchitis 
of  the  medium-sized  bronchi;  cases  diagnosed  as  bronchitis  often  show 
bronchopneiunonia  at  autopsy.  Any  acute  bronchitis,  especially  in 
an  infant,  is  liable  to  extend  to  fatal  bronchopneimionia,  and  this  is 
especially  the  case  when  the  smallest  bronchioles  are  affected.    In 
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most  fatal  cases  of  capillary  bronchitis,  extension  to  the  alveoli  has 
occurred,  and  this  explains  the  post-mortem  findings.  This  does 
not,  however,  preclude  the  possibility  that  in  cases  which  recover, 
the  process  may  have  been  confined  to  the  bronchioles  without  in- 
volvement of  the  alveoli.  Without  post-mortem  proof,  however,  we 
could  not  designate  a  particular  clinical  picture  as  characteristic  of 
capillary  bronchitis.  Such  post-mortem  proof  has  been  offered. 
I  have  myself  seen  at  autopsy  a  lung  in  which  all  the  bronchioles  were 
filled  with  exudate  without  any  trace  of  exudate  in  the  alveoli,  which 
were  emphysematous.  Similar  cases  have  been  frequently  reported 
by  European  writers,  the  majority  of  whom  regard  capillary  bronchitis 
as  a  separate  disease  entity,  with  characteristic  clinical  manifestations. 
Probably  in  most  cases  of  capillary  bronchitis  which  end  fatally, 
bronchopneiunonia  has  supervened,  but  in  those  cases  clinically  sug- 
gesting capillary  bronchitis,  when  bronchopneumonia  does  not  super- 
vene, recovery  occurs. 

SYMPTOMS.  Acute  Tracheo-Bronchitis. — This  form  is  most 
commonly  seen  in  older  children,  but  occasionally  it  accounts  for 
mild  cases  of  bronchitis  in  infants.  The  onset  is  usually  gradual, 
and  fever  may  be  entirely  absent.  Sometimes  there  is  a  moderate 
febrile  reaction  lasting  one  or  two  days.  Other  constitutional  symp- 
toms are  usually  absent,  and  the  patient  is  not  sick  enough  to  go  to 
bed.  The  first  symptoms  are  cough,  and  a  feeling  of  soreness  or 
oppression  under  the  sternum.  The  cough  is  at  first  hard,  dry,  and 
racking;  later  it  loosens,  and  there  is  usually  expectoration  in  children 
over  five  years  of  age.  The  sputum  at  first  consists  of  white,  frothy 
mucus,  and  later  becomes  yellow.  The  respiration  is  not  accelerated 
in  older  children.  There  may  be  loss  of  appetite,  coated  tongue,  or 
slight  disturbance  of  digestion. 

Infants,  when  affected  by  this  mild  form,  usually  have  moderate 
fever  for  a  few  daj^.  The  respiration  may  be  moderately  accelerated, 
and  accompanied  by  a  coarse  rattling  sound  in  the  chest.  There  is 
no  expectoration. 

The  physical  signs  show  no  modification  to  percussion,  and  the 
vesicular  respirator}'  murmur  is  normal.  In  the  early  stage,  coarse, 
dry,  sonorous  r&les  are  heard  in  various  parts  of  both  sides  of  the 
chest.  Later  these  are  replaced  by  coarse  mucous  r&les.  In  some 
cases  very  few  rides  are  heard,  the  only  sign  on  auscultation  being  a 
few  very  coarse  ronchi,  or  mucous  rattling. 

The  disease  runs  a  course  of  from  one  to  two  weeks.  If  children 
are  confined  to  the  house  throughout,  the  disease  is  liable  to  become 
prolonged,  a  protracted  "winter  cough"  resulting,  or  to  keep  re- 
curring. Prolonged  or  recurrent  cases  should  alwa\-s  give  rise  to  the 
suspicion  of  a  possible  tuberculosis  or  influenza. 
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Acute  Bronchitis  of  the  Middle  Tubes. — ^This  is  the  form 
most  commonly  seen  in  infants,  and  is  responsible  for  the  severe 
cases  occasionally  seen  in  older  children.  The  onset  may  be  gradual, 
preceded  by  symptoms  of  a  cold,  or  it  may  be  sudden.  Fever  is 
present,  the  temperature  usually  ranging  from  ioi°  F.  to  102®  F., 
but  occasionally  going  to  103*^  or  104°  in  the  first  two  days.  The 
temperature  curve  is  irregular;  after  the  first  two  days,  the  tem- 
perature gradually  tends  to  fall.  The  pulse  is  slightly  accelerated. 
The  respiration  is  moderately  accelerated.  The  cough  is  at  first 
dry  and  teasing,  but  later  becomes  looser.  Children  under  five  years 
swallow  the  sputiun.  In  infants  the  swallowed  sputiun  often  causes 
digestive  disturbance,  as  evidenced  by  loss  of  appetite,  bad  move- 
ments, colic,  and  sometimes  vomiting. 

In  older  children,  there  is  a  feeling  of  tightness  under  the  sternum, 
and  after  the  cough  loosens,  profuse  expectoration,  which  is  some- 
times streaked  with  blood.  Loss  of  appetite,  headache,  and  a  feel- 
ing of  weakness,  are  sometimes  seen. 

Physical  examination  shows,  in  the  early  stage,  sibilant  and  sonor- 
ous r&Ies  all  over  the  chest.  After  about  twenty-four  hours  these  are 
replaced  by  moist  r&les,  both  coarse  and  fine,  but  not  of  the  finest 
crepitant  variety.  The  r&les  are  heard  all  over,  but  best  in  the 
back.    The  vesicular  respiratory  murmur  is  diminished  in  intensity. 

The  acute  stage  of  the  disease  lasts  usually  about  a  week.  As 
recovery  occurs,  the  finer  r&les  disappear  first.  Cough,  and  some 
coarse  r&les  are  likely  to  persist  for  another  week,  and  the  cough 
may  persist  even  longer. 

The  extension  of  an  acute  bronchitis  into  a  bronchopneumonia  is 
shown  by  three  things:  i.  Increase  in  the  rapidity  of  the  respiration; 
2.  The  appearance  of  crepitant  r&les;  3.  Increase  in  the  constitutional 
disturbance. 

Capillary  Bronchitis. — This  condition  is  seen  only  in  infancy. 
There  is  usually  a  preceding  bronchitis,  but  the  clinical  picture 
characteristic  of  involvment  of  the  smallest  bronchioles  develops 
with  great  rapidity.  The  principal  symptoms  are  high  fever,  pallor, 
cyanosis,  and  extremely  rapid  breathing. 

The  most  characteristic  symptom  is  the  extreme  dyspnea.  The 
respiration  is  more  rapid  in  this  disease  than  in  any  other  febrile 
affection,  often  reaching  100  or  more  per  minute.  It  is  very  labored, 
with  marked  inspiratory  retraction  in  the  region  of  the  epigastrium, 
and  movement  of  the  alae  nasi.  The  pulse  is  rapid,  but  is  not 
increased  in  rapidity  nearly  so  much  as  is  the  respiration.  Expiration 
is  labored  as  well  as  inspiration. 

At  the  beginning  of  the  attack  the  infant  seems  strong  enough, 
but  prostration  comes  on  rapidly,  and  the  respiration  becomes 
shallower,  and  the  cough  weak  and  infrequent.    The  children  become 
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pale,  with  cold  extremities,  and  usually  sbow  a  notable  cyanosis 
of  the  lips  and  finger  tips.  Vomiting  and  convulsions  are  often 
seen  at  tlie  onset;  later  there  is  a  marked  apathy. 

The  physical  signs  in  the  limgs  are  quite  characteristic.  At  the 
onset,  even  after  the  breathing  has  become  very  rapid  and  labored, 
the  signs  on  auscultation  are  siu^jrisingly  slight.  Only  a  few 
scattered  high-pitched,  sibilant  r&les  are  heard.  Later  these  high- 
pitched  sibilant  r&les  are  heard  all  over  the  chest,  but  crepitant  rdles 
are  noticeably  absent.  The  percussion  is  normal.  The  respiratory 
murmur  and  the  tactile  fremitus  are  notably  diminished  in  intensity. 

The  condition  seen  in  capillary  bronchitis  cannot  last  long.  Prob- 
ably in  the  majority  of  cases  it  represents  only  a  stage  in  the  develop- 
ment of  a  bronchopneiunonia  which  is  usually  fatal.  The  develop- 
ment of  bronchopneiunonia  cannot  always  be  recognized  clinically. 
It  is  usually  characterized  by  the  appearance  of  numerous  crepitant 
rales  throughout  the  chest,  and  by  the  rapid  increase  in  the  serious- 
ness of  the  patient's  general  condition.  In  some  cases,  however, 
the  complete  clinical  picture  of  capillary  bronchitis  as  just  described 
develops,  persists  from  twelve  to  twenty-four  hours,  and  then  rapidly 
disappears,  giving  place  to  the  picture  of  bronchitis  of  the  medium- 
sized  tubes.  These  cases  usually  recover.  As  autopsy  reports  have 
shown  the  possibility  of  an  actual  capillary  bronchitis  without  bron- 
chopneiunonia, it  is  safe  to  assume  that  it  can  develop  and  not 
extend  to  a  fatal  pneumonia,  but  pass  oflF  as  an  ordinary  bronchitis. 

DIAGNOSIS. — Mild  tracheo-bronchitis,  and  the  common  bron- 
chitis of  infancy,  offer  little  diflSculty  in  diagnosis.  The  presence 
of  diffuse  riles,  without  other  physical  signs,  is  diagnostic  of  bronchitis. 
Capillary  bronchitis,  in  its  earlier  stages,  may  resemble  lobar  pneu- 
monia, as  both  are  characterized  by  high  fever  and  rapid  breathing, 
with  signs  in  the  chest  insufl&cient  to  account  for  the  dyspnea. 
Although  in  capillary  bronchitis  the  respiration  is  usually  more 
rapid,  and  especially,  more  labored,  than  in  lobar  pneumonia,  the 
differential  diagnosis  cannot  be  made  with  certainty  until  the 
appearance  of  the  diffuse  fine  sibilant  r&les  characteristic  of  capillary 
bronchitis.  Asthma  is  excluded,  because  in  it  the  dyspnea  is  notably 
expiratory,  and  high  fever  is  absent.  Bronchopneumonia  usually 
shows  fine  crepitant  r&les.  The  diagnosis  of  capillary  bronchitis 
rests  on  the  combination  of  extreme  dyspnea,  with  high-pitched 
dry  r&les. 

PROGNOSIS.— The  prognosis  of  mild  tracheo-bronchitis  is  uni- 
formly good.  There  is,  however,  in  certain  children,  a  liability  to 
recurrent  or  prolonged  attacks. 

In  general,  the  prognosis  of  the  common  infantile  form  of  bronchitis, 
involving  the  medium-sized  bronchi,  is  also  good.    Acute  bronchitis 
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in  itself  is  never  a  fatal  disease,  althoirgh  in  babies  greatly  enfeebled 
from  other  causes,  it  may  be  an  additional  factor  sufficient  to  tiun 
the  scale  against  them.  The  chief  danger  comes  from  the  liability 
of  the  process  to  extend  to  bronchopneumonia.  This  occurs  most 
often  in  young  infants,  and  especially  in  those  suffering  from  rachitis, 
or  some  other  process  attended  by  malnutrition.  As  children  grow 
older,  the  liability  toward  bronchopneumonia  is  greatly  lessened. 
Bronchopneumonia  is  less  likely  to  occur  in  cases  of  primary  acute 
bronchitis,  and  in  cases  in  which  bronchitis  is  due  to  the  involvment 
of  the  bronchi  in  a  common  cold,  than  in  cases  complicating  measles 
and  pertussis,  or  some  other  similar  acute  infection. 

The  prognosis  of  capillary  bronchitis  is  very  grave.  Most  cases  prob- 
ably develop  into  a  fatal  bronchopneumonia.  Nevertheless,  as  long 
as  there  are  no  diffuse  crepitant  r&les  to  be  heard  in  the  chest,  there 
is  a  chance  of  sudden  improvement,  followed  by  eventual  recovery. 

TREATMENT.— Children  with  acute  bronchitis  should  be  kept 
in  bed  as  long  as  there  is  any  fever.  The  room  should  be  kept  at  a 
constant  temperature  of  68°  to  70°  F.,  and  should  be  well  ventilated, 
with  some  device,  such  as  a  window-board,  aUowing  an  open  window 
with  direct  communication  with  the  outside  air.  The  windows  need 
not  he  wide  open,  as  there  is  no  evidence  of  value  from  the  cold  air 
treatment  of  bronchitis,  and  the  air  from  the  window  should  not  be 
allowed  to  blow  directly  upon  the  child.  Children  with  slight  fever 
and  no  constitutional  symptoms,  may  be  allowed  to  sit  up  in  bed 
for  part  of  the  day.  At  such  times  they  may  wear  a  woolen  dressing 
gown,  but  should  never  be  allowed  to  sleep  in  one. 

With  older  children,  if  there  is  little  or  no  fever,  the  diet  need 
not  be  reduced  to  any  great  extent.  With  a  temperature  over  100^ 
F.,  or  with  any  constitutional  symptoms,  there  should  be  a  light 
diet,  with  milk,  toast,  broths,  cereal  gruels,  and  fruit  juices.  In 
breast-fed  infants  the  amount  of  food  taken  should  be  slightly 
reduced  by  shortening  the  nursing  period,  and  the  milk  should  be 
diluted  by  giving  boiled  water  before  each  nursing.  In  bottle-fed 
infants,  the  strength  of  the  food  should  be  reduced  to  three-quarters 
or  one-half  that  formerly  taken. 

Steam  inhalations  are  the  most  effective  therapeutic  measures 
in  acute  bronchitis,  particularly  in  its  early  stage.  They  are  given 
in  the  child's  crib,  made  into  a  tent  by  means  of  a  sheet,  the  steam 
being  introduced  by  means  of  a  croup  kettle,  as  described  under 
the  heading  of  Acute  Laryngitis.  Creosote,  ten  drops,  or  compound 
tincture  of  benzoin,  one  teaspoonful,  may  be  added  to  a  quart  of 
water  in  the  kettle.  Severe  cases  should  be  steamed  for  fifteen  or 
twenty  minutes  every  two  hours.  Mild  cases  in  older  children  need 
only  be  steamed  at  bedtime. 
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Counterirritation  over  the  thorax  is  a  useful  therapeutic  measure 
in  all  but  the  mildest  cases.  The  best  form  of  counterirritation  is 
obtained  by  means  of  the  mustard  plaster,  or  rather,  jacket,  made 
as  described  in  the  section  on  therapeutics.  The  plaster  should 
remain  in  contact  with  the  skin  for  ten  minutes,  just  long  enough 
to  produce  a  blush.  It  should  be  applied  twice  daily.  As  the  skin 
becomes  more  sensitive,  the  proportion  of  mustard  in  the  plaster 
must  be  reduced. 

Drugs  are  less  important  than  other  measures  in  the  treatment 
of  acute  bronchitis.  None  of  them  has  any  demonstrable  influence 
in  shortening  the  course  of  the  disease.  The  only  symptom  requir- 
ing treatment  is  the  cough.  During  the  early  stage,  when  the  cough 
is  dry  and  racking,  ipecac  is  the  best  alleviating  remedy,  given  fre- 
quently in  small  doses.  If  the  cough  is  very  severe  and  annoying, 
some  opiate,  such  as  paregoric  or  Dover's  powder  should  be  given 
in  addition,  in  doses  proportioned  to  the  age  of  the  child.  I  am 
in  the  habit  of  ordering  the  following  prescription  in  the  early  stages 
of  acute  bronchitis. 

9  1ST  YEAR  2ND  YEAR  2*5  YEARS  5-12  YEARS 

Wine  of  Ipecac 3ss  3i  3iss  3ii 

Paregoric 3iiss  3v  3viiss  3x 

Sweet  Spirits  of  Nitre 3iiss  3v  3vii  3z 

Water ad  ^  iv  ^  iv  i  iv  i  iv 

M.  Sig.  Teaspoonful  every  three  or  four  liours.  • 

In  the  later  stage  of  the  disease,  syrup  of  hydriodic  add  in  doses 
of  lo  drops  in  the  first  year,  20  drops  in  the  second,  and  half  a  tea- 
spoonful  to  older  children,  is  given  three  or  four  times  a  day  instead 
of  the  ipecac;  paregoric  or  Dover's  powder  may  be  given  in  addi* 
tion,  if  the  cough  is  severe. 

In  capillary  bronchitis,  more  vigorous  treatment  must  be  em- 
ployed. The  most  effective  therapeutic  measure  is  the  mustard  bath, 
or  mustard  pack,  prepared  as  described  in  the  section  on  Thera- 
peutics. (Vol.  I,  Division  II.)  The  baths  or  packs  should  be  given 
for  ten  minutes  at  a  time,  and  repeated  if  necessary.  Between  these 
treatments,  ordinary  hot  packs  may  be  used.  It  is  usually  neces- 
sary also  in  capillary  bronchitis  to  give  stimulants.  The  best  stim- 
ulant in  these  cases  is  caflfein-sodium-benzoate,  given  subcutaneously 
in  doses  proportioned  to  the  age  of  the  child.  Intravenous  injec- 
tions can  easily  be  given  in  infants  with  open  fontanelles  through  the 
use  of  the  longitudinal  sinus.  Camphor  given  intravenously  is  some- 
times of  value  as  a  stimulant  in  very  severe  cases.  Oxygen  inhala- 
tions may  be  used  if  there  is  much  cyanosis. 

Children  with  acute  bronchitis  should  be  kept  in  bed  as  long  as 
there  is  fever,  and  should  be  kept  indoors  as  long  as  riles  are  heard 
in  the  limgs.    During  convalescence,  one  should  gradually  accustom 
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them  to  the  breathing  of  cold  air,  by  lowering  the  temperature  of 
their  sleeping  rooms  at  night,  taking  care  that  they  do  not  become 
imcovered.  When  r&les  have  disappeared,  they  should  begin  to  go 
outdoors  daily,  even  though  some  cough  persists. 

The  treatment  between  the  attacks  of  bronchitis  aimed  at  reduc- 
ing the  predisposition  to  frequent  attacks,  is  the  same  as  that  used 
in  the  prevention  of  colds,  and  is  described  imder  acute  rhinitis. 

FIBRINOUS  BRONCHITIS 

During  the  course  of  what  may  appear  to  be  an  ordinary  bron- 
chitis, in  rare  instances  a  fibrinous  form  of  bronchitis  has  been  met 
with.  In  this  variety  masses  of  fibrin  in  tjie  bronchi  form  casts  of 
various  extent  according  to  the  number  of  the  bronchi  which  are 
aflfected.  Similar  fibrinous  casts  of  the  bronchi  may  be  found  in 
cases  of  diphtheria  of  the  larynx  by  direct  extension  to  the  bronchi, 
but  do  not  represent  fibrinous  bronchitis. 

The  disease  may  run  a  short  course  of  days  or  weeks,  but  is  usually 
chronic  and  may  last  for  years.    The  paroxysms  may  also  be  periodic. 

The  diagnosis  can  be  made  only  when  portions  of  the  casts  have 
been  expectorated. 

TREATMENT. — The  treatment  is  chiefly  by  the  inhalation  of 
steam  or  of  atomized  lime-water,  and  by  supporting  the  strength 
with  proper  nourishment  and  stimulants  until  the  disease  has  run 
its  course. 

CHRONIC  BRONCHITIS 

ETIOLOGY. — Chronic  bronchitis  may  result  from  a  series  of 
attacks  of  acute  bronchitis,  or  from  a  number  of  other  causes. 
Among  these  may  be  mentioned  various  affections  of  the  lungs, 
diseases  associated  with  malnutrition  such  as  rachitis,  and  prolonged 
attacks  of  pertussis. 

PATHOLOGICAL  ANATOMY.— The  pathological  conditions  oc- 
curring in  chronic  bronchitis  vary  greatly  in  degree,  and  the  lesions 
found  at  the  post-mortem  examination  are  often  slight  in  comparison 
with  the  severity  of  the  symptoms  during  life.  In  most  cases  there 
is  a  considerable  production  of  mucus,  pus  and  serum.  In  cases 
which  have  lasted  for  a  long  time,  in  addition  to  the  inflammatory 
process  affecting  the  walls  of  the  bronchi  there  may  be  a  dilata- 
tion of  one  or  more  bronchi,  and  the  muscular  coat  may  be  thick- 
ened or  thinned.    Emphysema  may  also  result. 

SYMPTOMS. — ^The  symptoms  of  chronic  bronchitis  are  very 
much  the  same  as  those  of  acute  bronchitis,  except  that  the  tem- 
perature is  not  so  apt  to  be  heightened,  while  the  general  symptoms 
of  malaise,  anoreziay  and  loss  of  weight  are  more  prominent.    In 
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severe  and  prolonged  cases  in  which  emphysema  is  present,  the 
thorax  may  assume  the  position  of  full  inspiration,  the  ribs  being 
permanently  raised  and  the  antero-posterior  diameter  of  the  chest 
increased.  The  physical  signs  are  the  same  as  in  acute  bronchitis, 
so  far  as  the  r&les  are  concerned.  The  resonance  is  usually  normal 
except  when  the  chronic  process  has  produced  emphysema,  in  which 
case  there  are  areas  of  hyperresonance  often  associated  with  a  tym- 
panitic tone.  Occasionally  atelectasis  of  considerable  areas  of  the 
lungs  may  take  place,  with  a  resulting  diminution  of  the  respiratory 
sound.  This  occurrence  may  in  some  cases  prove  to  be  serious,  but 
in  others  the  accompanying  symptoms  are  mild,  and  the  alveoli 
may  again  return  to  their  normal  degree  of  inflation. 

There  is  one  form  of  bronchitis  which,  from  its  duration,  may  be 
called  chronic,  and  yet  which,  from  the  very  slight  degree  of  consti- 
tutional  symptoms  that  accompany  it,  corresponds  rather  to  a  sub- 
acute affection.  In  these  cases,  which  usually  occur  in  infancy  and 
in  early  childhood,  the  child  often  appears  quite  well,  but  for  long 
periods  of  weeks,  or  whenever  it  is  exposed  to  a  damp  atmosphere, 
a  loud  wheezing  will  be  heard  in  the  chest.  Auscultation  will  reveal 
the  presence  of  sonorous  riles  everywhere,  and  in  this  variety,  as 
well  as  in  other  forms  of  chronic  bronchitis,  a  roughened  sensation 
may  sometimes  be  felt  on  palpation  during  respiration. 

DIAGNOSIS. — The  differential  diagnosis  is  to  be  made  from 
chronic  affections  of  the  lungs  in  which  the  thickening  of  the  inter- 
stitial tissue  has  taken  place  with  a  resulting  diminution  of  resonance 
and  from  the  condition  in  which  the  bronchi  are  dilated.  In  the 
latter  case  there  are  accompanying  symptoms  of  a  profuse  exudation 
of  purulent  matter. 

Chronic  bronchitis  is  also  to  be  distinguished  from  reflex  coughs 
of  a  nervous  character,  unaccompanied  by  any  disease  of  the  respira- 
tory tract.  Causes  for  such  reflex  coughs  may  be  found  in  irritation 
of  the  pharynx  and  ear,  from  chronic  gastric  indigestion,  from  pul- 
monary congestion,  from  the  disturbances  in  circulation  due  to  car- 
diac disease,  and,  finally,  from  pressure  upon  the  bronchi  of  enlarged 
mediastinal  lymphnodes. 

PROGNOSIS.' — The  prognosis  of  chronic  bronchitis  varies  accord- 
ing to  the  cause.  When  it  is  secondary  to  disease  of  some  other 
organ,  it  depends  entirely  upon  the  prognosis  of  that  disease.  In 
rachitic  children  the  prognosis  is  unfavorable,  and  in  them  a  broncho- 
pneumonia is  especially  liable  to  develop,  with  a  fatal  issue.  In 
cases  which  are  the  result  of  acute  bronchitis  in  individuals  other- 
wise healthy,  the  prognosis  is  favorable,  provided  the  proper  treat- 
ment can  be  carried  out.    As  emphysema  in  chronic  bronchitis  is 
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rare  in  children  in  comparison  with  adults,  the  chances  for  recovery 
in  the  former  are  correspondingly  good. 

TREATMENT. — ^The  treatment  of  chronic  bronchitis  is  essentially 
climatic.  The  children  should  be  kept  in  a  warm  dry  climate  for 
some  months  after  the  bronchitis  has  entirely  disappeared.  Especial 
care  should  be  taken  that  the  child  is  suitably  protected  by  flannel 
undergarments.  When  other  treatment  is  required,  as  a  rule,  tonics 
will  prove  of  more  benefit  than  the  drugs  which  are  usually  adminis- 
tered for  their  direct  effect  upon  the  bronchial  mucous  membrane. 

BRONCHOPNEUMONIA 

(Lobular  Pneumonia;  Catarrhal  Pneumonia.) 
Bronchopneumonia  is  particularly  a  disease  of  infancy,  and  ranks 
with  gastrointestinal  disease  and  tuberculosis  as  one  of  the  three 
diseases  chiefly  responsible  for  the  high  mortality  of  the  first  two 
years  of  life.  The  disease  may  occur  in  older  children,  but  is  very 
much  less  common,  and  much  less  fatal. 

GENERAL  PATHOLOGY.— From  the  point  of  view  of  etiology, 
bronchopneumonia  is  not  a  distinct  disease,  but  takes  its  name 
from  the  character  of  the  lesion  found  in  the  lung.  This  lesion 
involves  the  finer  bronchi  and  the  alveoli  surrounding  them,  and 
is  thus  sharply  distinguished  from  the  lesion  of  lobar  pnevunonia, 
in  which  the  inflammatory  process  originates  in  the  pulmonary 
alveoli,  and  spreads  rapidly  through  the  lung  tissue,  without  involv- 
ment  of  the  bronchi.  It  appears  then  that  the  infecting  micro- 
organisms in  bronchopneumonia  reach  the  alveoli  of  the  lung  through 
the  mediiun  of  a  bronchitis,  which  may  originate  in  the  bronchioles, 
or  extend  to  them  from  the  larger  bronchi  above.  The  disease  is 
called  "  catarrhal  pneumonia  "  from  the  character  of  the  exudate, 
which  is  much  like  that  seen  in  infections  of  the  mucous  membrane 
of  the  bronchi  and  upper  air  passages,  and  differs  markedly  from 
the  fibrinous  exudate  seen  in  lobar  pneumonia.  The  disease  is  also 
called  "  lobular  pnevunonia,"  from  the  distribution  of  the  alveolar 
exudate,  which  fills  the  various  pulmonary  lobules  surrounding  the 
terminal  bronchi,  and  is  not  distributed  to  a  single  lobe,  as  in  lobar 
pneumonia.  The  amount  and  distribution  of  alveolar  infiltration, 
and  the  histological  character  of  the  exudate,  differ  somewhat  accord- 
ing to  the  nature  of  the  infection. 

There  is  every  evidence  that  in  bronchopneiunonia  the  inflammatory 
process  originates  in  the  bronchi,  and  that  the  alveoli  are  involved 
by  extension.  The  majority  of  cases  of  bronchopneumonia  are 
obviously  secondary  to  some  form  of  bronchitis,  the  bronchitis  itself 
being  often  secondary  to  some  general  infection.  Certain  cases  of 
bronchopneumonia  are  called  primary,  but  only  on  clinical  grounds. 
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because  the  development  of  clinical  evidences  of  bronchopneumonia 
is  the  first  manifestation  noted,  with  no  preceding  symptoms  of 
bronchitis.  From  a  pathological  view-point  these  cases  are  not 
primary,  but  are  to  be  explained  on  the  ground  that  the  terminal 
bronchioles  are  first  involved,  and  that  extension  to  the  surrounding 
alveoli  takes  place  so  rapidly  that  their  involvment  is  practically 
simultaneous  with  that  of  the  bronchioles. 

BACTERIOLOGY. — ^A  great  variety  of  microorganisms  have  been 
found  associated  with  the  lesions  of  bronchopneumonia.  Among  the 
most  common  are  the  streptococcus,  the  pneumococcus,  the  staphylo- 
coccus aureus,  the  bacillus  influenzae,  and  the  tubercle  bacillus .  Among 
the  rarer  ones  are  the  bacillus  mucosus  capsulatus  (Friedlander's 
bacillus),  the  typhoid  bacillus,  and  the  bacillus  of  diphtheria.  Our 
means  of  judging  the  etiological  role  of  these  various  microorganisms 
are  very  imperfect.  Sputum  cultures,  and  cultures  taken  post- 
mortem from  the  lungs  are  very  likely  to  show  the  presence  of  more 
than  one  variety  of  bacteria,  as  is  commonly  the  case  in  any  lesion 
having  free  communication  with  the  outside  world.  In  such  cases, 
it  is  diflScult  to  tell  whether  the  chief  r61e  in  exciting  the  inflammation 
was  played  by  one  or  by  more  than  one  variety,  and  which  varieties 
represent  secondary  invasion  of  the  lesions  without  etiological  signifi- 
cance. Sometimes  the  predominance  of  a  single  variety  suggests 
that  it  represents  the  etiological  factor.  Some  varieties  produce 
lesions  peculiar  to  infection  with  that  particular  microorganism. 
These  cases  may  be  set  apart  as  distinct  diseases,  with  a  definite 
specific  etiology.  In  the  majority  of  cases,  however,  we  cannot 
know  which  if  any  microorganisms  played  the  primary  infective 
r61e,  and  must  assume  that  the  process  represents  a  mixed  infection. 

CLASSIFICATION. — I  believe  that  to  a  certain  extent,  a  classi- 
fication of  the  bronchopneumonias  can  be  made  upon  an  etiological 
basis,  and  that  such  a  classification  affords  a  useful  basis  for  clinical 
description,  and  for  considerations  of  prognosis  and  treatment.  The 
basis  for  this  classification  is  a  series  of  bacteriological  investigations 
which  I  have  been  carrying  on  at  the  Infants'  Hospital  in  the  last 
twelve  years.* 

Two  varieties  of  bacteria  have  lesions  peculiar  to  infection  with 
that  particular  organism.  These  are  the  tubercle  bacillus,  and 
Friedlander's  bacillus.  These  two  forms  may  at  once  be  differentiated 
as  distinct  etiological  varieties  of  bronchopneumonia.  There  are 
three  varieties  in  which  a  particular  organism  is  the  predominating, 
if  not  the  exclusive  organism  found  in  post-mortem  cultures.  It 
is  trUe  that  all  of  these  same  organisms  are  also  found  associated  with 

*The  preliminary  report  of  this  investigation  was  published  in  the  Boston  Medical 
and  Surgical  Journal,  May,  7,  1908,  p.  631.  The  further  results  have  not  been  published, 
but  are  confirmatory. 
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other  varieties,  and  not  predominating.  It  is  also  true  that  the 
lesions  found  in  such  cases  are  not  characteristic.  Nevertheless  the 
clinical  type  in  those  cases  in  which  the  organisms  greatly  predomi- 
nated has  shown  distinctive  featiu'es  with  such  frequency,  that  I 
believe  they  can  be  conveniently  classified  as  distinctive  forms  of 
bronchopneumonia.  The  three  organisms  which  thus  appear  to 
enact  the  chief  rfile  and  to  produce  a  definite  clinical  picture  in 
certain  cases,  are  the  pneumococcus,  the  streptococcus,  and  the 
bacillus  of  influenza. 

There  remains  a  class  of  cases  which  still  constitutes  a  majority 
of  the  bronchopneumonias  of  infancy,  which  we  can  only  designate 
as  mixed  infections. 

If  it  were  possible  in  a  textbook  to  adhere  rigidly  to  an  etiological 
classification  of  disease,  the  types  of  bronchopneiunonia  thus  differ- 
entiated upon  a  basis  of  specific  etiology  should  be  considered,  each 
under  the  proper  etiological  heading.  They  should  be  considered 
under  tuberculosis,  pneumococcus  infection,  streptococcus  infection, 
influenza,  and  so  forth.  Such  an  arrangement  in  a  textbook,  however, 
has  grave  disadvantages.  The  various  forms  of  pneumonia  have 
been  classified  for  generations  on  an  anatomical  basis.  The  terms 
lobar  and  bronchopneumonia  have  been  continued  by  long  usage. 
In  diseases  in  which  the  clinical  description  depends  more  upon  the 
character  of  the  lesion  and  the  organ  involved,  than  upon  the  type 
of  the  infecting  organism,  description  under  etiological  headings  is 
difficult.  It  is  better  to  describe  the  various  forms  of  broncho- 
pneumonia together,  so  that  their  clinical  resemblances  and  differences 
can  be  brought  out  sharply.  It  is  for  this  reason  that  both  broncho- 
pneiunonia and  lobar  pneumonia  are  here  described  under  diseases 
of  the  lungs.  For  the  same  reason  tuberculous  bronchopneumonia, 
of  which  the  clinical  manifestations  are  essentially  those  of  broncho- 
pneiunonia rather  than  of  tuberculosis,  is  described  here,  in  comparison 
and  contrast  with  other  etiological  varieties  of  similar  pulmonary 
lesions. 

The  bronchopneumonias  will  be  considered  under  the  following 
classification : 

ETIOLOGICAL  CLASSIFICATION  OF  THE  BRONCHOPNEUMONIAS 

1.  Common  Secondary  Bronchopneumonia Mixed  Infection 

2.  Tuberculous  Bronchopneumonia Tubercle  Bacillus 

3.  Influenza  Bronchopneumonia Bacillus  Influenzae 

4.  Acute  Primary  Bronchopneumonia Pneumococcus 

5.  Terminal  Bronchopneumonia Streptococcus 

6.  Friedlander's  Pneumonia '. Baccillus  M.  Capsulatus 

SECONDARY   BRONCHOPNEUMONIA 

This  is  the  common  type  of  bronchopneumonia.  It  is  seen  most 
frequently  in  infants,  but  occurs  in  older  children. 
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ETIOLOGY. — In  this  type,  bacteriological  study  shows  a  mixed 
infection.  Pneiunococci,  staphylococci,  streptococci  and  influenza 
bacilli  are  the  organisms  most  frequently  found  in  various  combina- 
tions. Etiologically  it  has  the  same  relation  to  infection  of  the 
lungs  as  have  rhinitis,  pharyngitis,  laryngitis,  and  bronchitis  to 
infection  of  the  higher  air  passages.  It  is  always  secondary  to 
bronchitis,  and  represents  an  extension  of  Ae  process  from  the 
medium-sized  bronchi  to  the  bronchioles  and  their  surrounding 
alveoli.  Sometimes  this  extension  occurs  so  rapidly  as  to  give  the 
impression  of  a  primary  process  in  the  alveoli,  but  this  is  probably 
never  the  case  in  this  type.  The  disease  is  always  secondary.  It 
may  represent  the  extension  of  a  primary  infection  of  the  upper 
respiratory  passages,  or  of  a  primary  bronchitis,  to  the  lung  tissue. 
It  may  be  secondary  to  recognized  infectious  diseases  which  involve 
the  air  passages.  In  the  order  of  frequency,  it  complicates  measles, 
pertussis,  and  diphtheria.  It  may  more  rarely  complicate  recognized 
infections  not  primarily  involving  the  upper  air  passages,  such  as 
infectious  diarrhea,  scarlet  fever,  erysipelas,  and  typhoid  fever.  It 
may  be  caused  by  inhalation  of  foreign  substances.  The  predisposing 
causes  of  this  type  of  bronchopneumonia  are  described  in  detail 
under  Bronchitis.  The  disease  is  most  common  in  the  first  year. 
After  the  second  year  its  frequency  diminishes  rapidly. 

PATHOLOGICAL  ANATOMY.— The  essential  lesion  is  exudate 
into  the  terminal  bronchioles  and  their  surrounding  alveoli.  Con- 
gestion precedes  the  exudation.  The  exudate  consists  of  polynuclear 
leukocytes,  mucus  or  serum,  and  in  smaller  numbers,  lymphocytes, 
endothelial  leukocytes,  desquamated  epithelial  cells,  and  red  blood 
corpuscles.  Thus  small  areas  of  consolidation  are  formed  through 
the  lung  tissue.  In  infants  there  are  almost  always  scattered  through 
the  lung  areas  in  which  the  alveoli  not  involved  in  the  consolidation 
are  emphysematous.  There  may  be  occasionally  also  areas  of 
atelectasis,  due  to  occlusion  of  the  bronchial  lumen  through  swelling 
of  the  mucous  membrane. 

The  areas  involved  go  through  the  various  stages  of  congestion, 
consolidation,  and  resolution,  although  the  process  may  terminate 
at  any  stage.  The  involvment  of  the  limg  tissue  is  very  variable 
in  amount.  There  may  be  only  isolated  nodules  of  consolidation 
surrounding  the  bronchioles,  or  there  may  be  confluence  of  the  con- 
solidated areas,  so  that  larger  areas  of  consolidation  are  formed. 

The  process  is  usually  bilateral,  and  diffuse.  Some  parts  of  the 
lungs  are  likely  to  be  more  affected  than  others,  particularly  the 
lower  lobes  posteriorly,  or  the  posterior  parts  of  both  upper  and 
lower  lobes.  Emphysema  is  found  more  in  the  anterior  portions 
of  the  lobes.    It  is  usually  vesicular  in  character. 
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Death,  or  resolution  may  occur  at  any  stage.  Resolution  may 
take  place  in  one  or  two  weeks,  or  it  may  be  delayed  for  five  weeks 
or  more,  and  still  be  complete.  It  may,  after  delay,  be  only  partial, 
with  relapses  or  recurrent  attacks.  In  such  cases,  there  may  finally 
develop  a  chronic  interstitial  pneumonia,  or  the  unresolved  areas 
may  become  the  seat  of  secondary  tuberculous  infection. 


BroDcho-pneunioma  complicating  measles.    Early  stage.    C.  L.  T.,  consolidated  lung- 
tissue;  Br.,  bronchiole;  L,  T.,  emphyaematous  limg-tusue 

Pleurisy,  of  a  varying  degree  of  severity,  is  usually  found  over 
lai^e  confluent  areas  of  consolidation.  The  bronchial  lymphnodes 
are  enlarged  and  congested.  Gangrene  of  the  lung  is  rare,  but 
abscesses  of  the  lung  are  not  uncommon. 

SYMPTOMS. — The  symptoms  of  bronchopneumonia  vary  greatly 
in  their  onset  and  course.  In  many  instances  the  bronchopneumonia 
is  secondary  to  some  other  disease  so  that  the  symptoms  are  neces- 
sarily modified  by  those  of  the  initial  affection.  Thus,  when  the 
bronchopneumonia  arises  in  the  course  of  diphtheria,  the  symptoms 
are  often  obscured  by  the  severity  of  the  general  symptoms  of  the 
diphtheria.    When  bronchopneumonia  is  secondary  to  measles  or 
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to  pertussis,  although  at  times  its  onset  is  difficult  to  detect,  yet, 
as  a  rule,  the  rapid  respiration,  the  marked  and  continuous  rise  of 
temperature,  and  the  evident  exacerbation  in  the  severity  of  the 
puhnonary  symptoms,  usually  permit  a  diagnosis  to  be  made  even 
before  the  physical  signs  have  become  prominent.  Its  onset,  however, 
in  measles  is,  as  a  rule,  rapid,  while  in  pertussis  it  is  slower  and  more 
insidious. 

The  group  of  symptoms  which  characterizes  a  bronchopneumonia 
arising  during  the  course  of  bronchitis  is  somewhat  more  definite. 
In  place  of  the  moderate  temperature  and  the  absence  of  signs  of 


serious  disease  which  are  usually  met  with  in  the  course  of  an  ordinary 
bronchitis,  when  bronchopneumonia  supervenes  the  temperature  rises, 
the  pulse  and  respirations  are  increased  in  frequency,  the  alae  nasi 
dilate,  there  is  more  or  less  cyanosis,  the  cough  becomes  more  frequent 
and  painful,  and  the  general  aspect  of  the  patient  is  that  of  one 
suffering  from  an  affection  of  a  severe  type. 
Onset. — The  onset  is  rarely  sudden,  and  there  is  no  chill  as  a 
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rule.  The  child  appears  fretful  and  restless.  The  temperature  rises 
and  is  very  variable.  There  is  cough,  dyspnea,  and  rapid  respira- 
tion. The  physical  signs  are  limited  to  scattered  localized  areas 
of  fine  and  medium  moist  r&les,  and  sometimes  sonorous  and  sibilant 
r&les. 

Temperature. — The  temperature  in  bronchopneumonia  varies 
greatly,  according  to  the  extent  and  severity  of  the  lesions.  Corre- 
sponding to  the  intensity  of  the  pneumonic  onset,  or  to  the  especial 
disease  which  it  complicates,  the  temperature  rises  rapidly  or  slowly 
and  insidiously.  The  most  common  course  in  mild  cases  with  gradual 
onset  and  terminating  in  recovery  is  for  the  temperature  to  rise 
•  gradually  to  103°  or  104°  F.,  then  to  have  a  morning  remission  of 
three  or  four  degrees  for  a  number  of  days,  and  finally  to  fall 
irregularly  by  lysis.  Although  the  remissions  in  the  temperature 
during  the  active  stage  of  the  disease  are  often  quite  marked,  yet, 
as  a  rule,  the  temperature  does  not  at  this  time  fall  to  normal.  In 
the  more  severe  and  unfavorable  cases  the  temperature  becomes 
more  and  more  elevated,  even  reaching  as  high  as  107°  F.  Occasionally 
the  temperature  is  reversed,  the  highest  point  being  reached  in  the 
morning.  When  the  temperature  instead  of  remitting  remains  high 
and  steadily  rises,  the  disease,  as  a  rule,  soon  terminates  fatally. 
Instead  of  the  continued  high  temperature  which  occurs  so  often 
in  fatal  cases,  a  low  temperature  of  only  a  few  degrees  above  normal 
is  sometimes  met  with,  usually  when  the  vitality  is  low  and  the 
power  of  reaction  slight.  The  duration  of  the  heightened  temperature 
is  very  variable,  and  may  last  for  a  number  of  days  or  for  weeks 
without  the  necessary  result  of  the  grave  lesions  of  a  more  chronic 
process. 

Pulse  and  Respiration. — ^The  pulse  and  respiration,  although 
increased  in  frequency,  vary  according  to  the  severity  of  the  disease 
and  also  according  to  the  degree  of  nervous  excitement.  This  latter 
is  a  very  important  element  to  be  considered  in  determining  the 
gravity  of  their  rate.  The  pulse  is  at  times  very  rapid,  160  to  180, 
and  even  higher;  it  usually  varies  from  130  to  150  or  160;  although 
regular  and  full  at  first,  it  becomes  weak  and  sometimes  irregular 
as  the  disease  progresses,  and  is  very  apt  to  remain  rapid  even  after 
the  temperature  has  declined  and  convalescence  has  been  established. 
The  respirations  may  be  quickened  by  an  unusually  high  temperature, 
but  depend  mostly  upon  the  extent  of  the  involvment  of  the  alveoli. 
They  vary  from  50  to  80,  but  they  may  be  even  higher,  and  .are 
accompanied  by  dilation  of  the  alae  nasi. 

The  respiration  often  shows  a  pause  after  inspiration  instead  of 
after  expiration,  as  occurs  in  normal  respiration,  and  is  often 
accompanied  by  an  expiratory  moan.    Temporary  exacerbations  and 
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changes  in  the  rhythm  of  respiration  are  quite  common  in  broncho- 
pneumonia, and  in  some  cases  a  Che)me- Stokes  type  has  been 
noticed.  This  sign  is  usually  one  of  grave  import.  Recession  of 
the  epigastrium  and  of  the  intercostal  spaces  commonly  occurs  in 
brondiopneumonia,  and  varies  according  to  the  severity  of  the 
pulmonary  lesions.  In  infants  painful  respiration  is  shown  by  a 
frown  rather  than  by  crying,  while  in  young  children  it  is  shown 
by  their  whunpering  and  suppressed  cries. 

Cough. — ^A  frequent,  short,  hacking,  and  painful  cough  is  a  con- 
stant symptom  from  the  beginnmg  of  the  disease,  and  even  after 
resolution  has  taken  place  this  may  continue  for  a  long  period. 
Infants  and  young  children,  even  up  to  the  age  of  seven  or  eight 
years,  have  often  not  learned  to  expectorate,  so  that  we  cannot, 
as  in  adults,  judge  of  the  character  of  the  sputum. 

Gastro-Enteric  Symptoms. — Vomiting  is  at  times  met  with,  but 
rarely  at  the  onset,  and  diarrhea  is  not  imcommon.  In  certain 
cases  disturbance  of  the  gastro-enteric  tract  is  present  from  the 
very  beginning,  and  the  intestinal  disease  is  apparently  as  prominent 
a  feature  of  the  attack  as  the  pulmonary  symptoms.  As  the  attack 
progresses  the  child  loses  much  weight,  the  face  often  looks  pinched, 
and  at  times  during  the  height  of  the  disease  there  is  a  certain 
amount  of  delirium,  which  in  combination  with  other  grave  symptoms, 
such  as  uncontrollable  diarrhea  and  a  depressed  temperature,  is  a 
serious  s>Tnptom. 

Cyanosis  and  Dyspnea. — A  symptom  which  occurs  quite  com- 
monly in  bronchopneumonia  is  cyanosis.  This  may  not  only  arise 
from  the  interference  with  the  oxygenation  of  the  blood  from  the 
lesions  involving  the  air-vesicles,  but  may  also  be  produced  by  a 
temporary  atelectasis  of  certain  portions  of  the  lungs.  The  cyanosis 
is  often  accompanied  by  attacks  of  dyspnea.  When  these  symptoms 
result  from  atelectasis,  the  temperature,  as  a  rule,  does  not  rise,  but 
may  even  be  somewhat  reduced,  and  areas  of  dulness  may  be 
detected  on  percussion.  During  these  paroxysms  the  skin  is  often 
cold  and  moist.  When  the  cause  of  the  atelectasis,  whether  it  be 
obstruction  by  plugs  of  mucus  or  pus  or  temporary  exhaustion  of  the 
contractile  powers  of  certain  portions  of  the  lungs,  has  been  removed, 
the  cyanosis  and  dyspnea  pass  away  and  the  general  s>Tnptoms 
improve.  These  symptoms  may  develop  at  various  periods  during 
the  course  of  bronchopneumonia,  and  unless  the  atelectasis  passes 
off  within  a  few  days  a  fatal  issue  is  very  apt  to  result. 

Blood.  -A  leucocytosis  is  generally  present  if  the  bronchopneu- 
monia is  due  to  the  pneumococcus  or  to  mixed  infections,  and  may 
be  as  high  as  40,000,  50,000  or  even  60,000. 

Physical  Signs  in  the  Chest. — In  the  early  stages  of  secondary 
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bronchopneumonia,  and  in  the  majority  of  cases  throughout  the 
disease,  the  physical  signs  usually  associated  with  pulmonary  con- 
solidation are  absent.  On  auscultation  moist  r&les  of  all  grades 
are  heard  over  the  chest.  These  riles  may  be  diffusely  scattered 
and  heard  over  all  parts  of  the  chest,  or  there  may  be  collections 
of  rAles  in  ciraunscribed  ■  areas.  The  rales  are  however,  almost 
always  bilateral,  and  show  no  tendency  to  be  confined  to  any  one 
particular  lobe.  They  are  usually  most  numerous  over  the  lower 
lobes  behind.  The  r&les  have  a  peculiar,  crackling  sound,  seeming 
to  come  from  a  point  intermediate  between  the  ear  and  the  chest. 
Fine  crepitant  r&les  are  usually  to  be  heard,  but  may  be  masked 
by  the  coarser  crackles. 

In  a  certain  number  of  cases,  in  the  course  of  the  disease,  definite 
signs  of  pulmonary  consolidation  develop  in  diflferent  parts  of  the 
chest.  Sometimes  definite  dulness  cannot  be  detected,  but  there 
are  more  or  less  extensive  areas  over  which  the  respiratory  murmur 
has  a  slight  broncho-vesicular  sound,  or  even  a  distinctly  bronchial 
sound,  in  contrast  to  other  portions.  Li  other  cases,  small  areas 
of  dulness  and  bronchial  breathing  may  be  foimd.  In  still  other 
cases,  comparatively  rare,  there  may  be  larger  areas  of  dulness  and 
bronchial  breathing,  and  occasionally  a  very  extensive  area,  even 
amounting  to  an  entire  lobe,  may  show  these  signs.  These  wide 
variations  in  the  signs  of  consolidation  are  due  to  the  amount  of 
confluence  of  the  solidified  lobules.  Autopsy  findings  suggest  that 
a  considerable  degree  of  confluence  is  required  to  produce  signs  of 
consolidation  in  bronchopneumonia.  This  accounts  for  the  fact  that 
in  the  majority  of  cases,  definite  signs  of  consolidation  are  not  found. 

The  areas  of  consolidation  are  most  apt  to  be  found  over  the  lower 
lobes  behind,  and  between  the  scapulae.  There  may  be  sharply 
defined  areas  in  other  parts  of  the  lungs.  The  essential  feature 
in  the  distribution  of  the  signs,  is  that  they  show  no  especial  tendency 
to  be  confined  to  a  single  lobe.  Sometimes  the  only  area  showing 
signs  of  consolidation  is  in  one  lobe,  but  always  the  crackling  r&les, 
similar  to  those  heard  over  the  consolidated  area,  are  heard  in  other 
parts  of  the  chest. 

TERMINATIONS  AND  COMrLICATIONS.  Resolution.— If 
the  course  of  the  disease  is  favorable,  the  pathological  process  in  the 
areas  of  consolidation  terminates  in  resolution,  which  is  often  more 
rapid  in  the  individual  areas  than  in  lobar  pneumonia,  but  may  be 
delayed  for  several  days  or  weeks  as  in  the  latter  aflection.  In  cases 
which  recover,  resolution  takes  place  slowly  and  the  lung  gradually 
returns  to  the  normal  condition.  Great  weakness  and  prostration 
often  last  for  a  long  time.     Relapses  are  quite  common. 

Suppuration. — Resolution  by  suppuration*  is  rare  in  the  more 


:1  bnincho vesicular  brealhin;; 


^  «^ 


Bronchopneumoxia  261 

common  forms  of  primary  and  secondary-  bronchopneumonias,  and 
is  limited  almost  entirely  to  cases  of  inhalation  or  deglutition 
bronchopneumonias,  in  which  it  is  very  frequent.  Under  the  same 
conditions  gangrene  of  the  lung  may  develop. 

Chronic  Fibroid  Changes. — These  will  be  described  separately 
under  chronic  bronchopneumonia. 

Tuberculosis. — Cases  of  bronchopneumonia  with  delayed  resolu- 
tion show  a  special  susceptibility  to  infection  by  the  tubercle  bacillus. 

Otitis  Media. — This  is  a  common  complication  in  broncho- 
pneumonia. 


Pleurisy.— Fibrinous,  serous,  or  purulent  pleurisy  is  not  a  very 
rare  complication  of  this  type  of  bronchopneumonia. 

DIAGNOSIS. — In  the  differential  diagnosis  of  bronchopneumonia, 
the  principal  conditions  to  be  considered  are  acute  bronchitis,  lobar 
pneumonia,  and  tuberculous  bronchopneumonia. 

Acule  Bronchitis.— \t  h  not  alwaj-s  possible  to  say  with  accuracy 
whether  in  an  infant  the  process  is  acute  bronchitis  or  secondary 
bronchopneumonia.  Both  diseases  have  more  or  less  diffuse  rfilcs 
as  the  principal  physical  sign.  When  definite  signs  of  consolidation 
are  present,  simple  acute  bronchitis  can  be  excluded,  but  in  the 
majority  of  casts  such  signs  are  not  i)rescnt.  In  general  the  diagnosis 
of  bronchopneumonia  rests  on  the  greater  severity  of  the  clinical 
manifestations.  The  respiration  is  more  rapid,  the  temperature  is 
higher  for  a  longer  peritxi.  anil  the  general  constitutional  sj-mptoms 
are  much  more  sl-wtc.    Marked  dysf)nea,  cyanosis,  or  a  weak  and 
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rapid  pulse,  all  point  toward  bronchopneumonia.  The  r&Ies  in  acute 
bronchitis  are  rarely  of  the  fine  crepitant  variety,  while  in  broncho- 
pneumonia the  r&les  are  either  crepitant,  or  have  the  peculiar 
crackling  sound  so  often  associated  with  consolidation.  Severe  cases 
of  acute  bronchitis  and  mild  cases  of  bronchopneumonia  are  never- 
theless clinically  not  far  apart.  When  the  physician  is  in  doubt, 
bronchopneumonia  is  probably  the  correct  diagnosis.  More  cases 
of  bronchopneumonia,  as  shown  by  autopsy  findings,  are  diagnosed 
as  bronchitis,  than  vice  versa.  The  Roentgen  ray  examination  of 
the  chest  is  sometimes  of  aid.  It  will  often  show  the  diffuse  infiltra- 
tion of  the  chest  characteristic  of  bronchopneumonia,  but  does  not 
show  bronchitis. 

Lobar  Pneufnotiia. — In  typical  cases,  there  are  numerous  points 
of  clinical  difference  between  secondary  bronchopneumonia  and  lobar 
pneumonia.  When  the  physical  signs  of  lobar  pneumonia  are  fully 
developed,  the  larger  area  of  consolidation,  confined  to  one  lobe, 
with  marked  dulness,  bronchial  breathing,  bronchophony,  and  crepi- 
tant r&les  confined  to  the  solidified  lobe,  make  the  diagnosis  unmis- 
takeable.  Unfortunately,  in  infants  and  young  children,  the  physical 
signs  of  lobar  pneumonia  are  very  slow  in  developing,  and  are  often 
not  at  all  pronounced  at  any  stage.  This  is  indeed  an  important 
feature  of  the  differential  diagnosis,  for  in  secondary  bronchopneu- 
monia some  physical  signs,  namely  r&les,  are  usually  present  from 
the  beginning.  In  any  case  with  fever  and  rapid  breathing,  if  the 
examination  of  the  chest  is  wholly  negative,  lobar  pneumonia  is 
the  only  form  likely  to  be  present. 

In  lobar  pneimionia,  the  disease  is  primary,  and  the  onset  sudden 
with  symptoms  suggesting  some  generaF  acute  infection,  and  not 
pointing  particularly  to  the  chest.  In  common  bronchopneumonia 
the  disease  is  secondary,  and  the  onset  usually  gradual,  but  neverthe- 
less from  the  beginning  the  symptoms  point  unmistakeably  toward 
the  lungs  as  the  seat  of  the  disease,  cough  and  rapid  breathing  being 
the  most  prominent  symptoms.  In  lobar  pneumonia,  the  physical 
signs  in  the  chest  are  at  first  slight  or  absent,  and  when  they  do 
develop,  are  usually  confined  to  one  lobe  of  the  lungs.  In  broncho- 
pneumonia rAles  are  present  from  the  start,  and  are  usually  widely 
scattered  in  different  parts  of  the  chest.  In  lobar  pneumonia 
definite  signs  of  consolidation  usually  develop  eventually  in  some 
lobe.  In  bronchopneumonia  definite  signs  of  consolidation  often 
never  develop,  and  when  they  do,  are  of  irregular  and  indefinite 
distribution.  In  lobar  pneimionia  the  typical  temperature  curve 
is  high  and  sustained;  in  bronchopneumonia  it  is  very  irregular, and 
not  characteristic.  In  lobar  pneumonia,  w-hile  the  respiration  is 
markedly  accelerated,  severe  dyspnea  ahd  cyaosis  are  uncommon; 
in  bronchopneimionia  they  are  often  early  symptoms.     In  lobar 
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pneumonia  the  typical  course  is  comparatively  short,  with  termination 
by  crisis.  In  bronchopneumonia  the  t\pical  course  is  longer,  with 
gradual  lysis. 

The  chief  difficulty  lies  in  the  fact  that  in  both  diseases,  at>pical 
cases  are  quite  common.  Various  features  of  one  disease  may 
resemble  those  usually  found  in  the  other.  Both  forms  of  j)neumonia 
may  even  be  present  in  the  same  case.  The  physician  must  take 
everj'thing  into  consideration  in  forming  a  judgment.  The  Rfwntgen 
ray  examination  of  the  chest  is  of  great  value  in  the  diagnosis  of 
doubtful  cases.  In  lobar  pneumonia  one  area  of  shadow  only  is 
seen,  in  one  lobe.  In  bronchopneumonia,  while  there  may  he  one 
large  shadow,  there  is  usually  evidence  of  diffuse  |>ulmonary  infiltra- 
tion in  other  parts  of  the  plate. 

Tuberculous  Bronchopneumonia.-  The  ditTerential  diagnosis  between 
secondar>'  and  tuberculous  bronchopneumonia,  will  be  considered 
under  the  latter  heading. 

PROGNOSIS. — Age  is  a  ver\'  impK^rtant  factor  in  the  |irogii<isis 
of  bronchopneumonia.  A  large  majority  of  th<!  fatal  rases  mcur 
in  the  first  two  years  of  life,  and  often  run  as  high  as  60  or  70  jut 
cent.  This  high  death  rate  rapidly  rliminisher%  after  the  third  year, 
but  is  always  much  greater  than  that  of  lobar  |>n('iiinonia.  Hnuu  ho- 
pneumonia  causes  more  deaths  in  chiklren  than  are  diir  directly 
to  other  fevers,  and  is  the  mrjst  seriou.-^  <(impli<ation  of  the  con- 
tagious diseases.  The  prognosis  vanV-i  arrording  to  the  tliseasc  in 
the  course  of  which  bronchopneumonia  d<:v«•lop^.  It  is  most  grave 
when  it  occurs  in  pertu.ssi.-.  e>i>efially  in  infants,  and  the  younger 
the  child  the  more  fatal  the  di.v:a-e.  .N'cxt  to  jxTtussis,  the  gravity 
of  the  prognosis  is  greatest  in  mea^lrs  and  di|>hthf-ria.  When  it 
occurs  in  such  diseases  as  rarhiti-*  and  tubcn  uIoNi>,  or  whrn  the 
indi\ndual  has  not  been  well  rarer]  ff>r,  ihc  |>rr>gno^i^  i>  aUo  very 
unfavorable. 

I  have  already  referred  to  the  ternprrafurr  a  .  a  J»^o^Mlo^lir  -ign 
in  bronchopneumonia.  .\rf  ordint^  to  I  loll*  ol»  .«rvaiion  ..  flu-  hii^ht.^t 
mortality  occurs  amonsr  the  ca.r-.  nf  ^horti-..i  diir.iiion.  and  the 
disease  is  universallv  fatal  when  if-,  dur.ifiun  i\  lii)rl»r  than  four 
days.  After  this  early  jxtI^'kI  (,i  d.mt'ir  i  jm-.mmI  the  prognosis 
becomes  more  favorah!*-.  the  l«iwi-.t  d'-.tih  r.j|»-  in  Hulf'^  ia-«-  bt-ing 
met  with  in  cases  tenr.iriatiri:.'  irj  !r'»ni  r'i'/]i\  t>>  i..iirli'rn  t\d\^.  When 
the  disease  lasts  for  rr.«^r*^-  t:..:ri  t.M»  .•.•■rL  flu-  «  h.nm-  nf  nri.uverv 
are  lessened  everv  dav  tri;!t  fi;*-  ifi.ip*  r  :f ur*-  r»rn,iin-  r.ii-*;il.  The 
cases  in  which  there  i«  /$  ■. ^r  iu'/h  trun.i-r.it'jrf  rj*  I.,  are  u.-uallv 
fatal.  When  the  di-ea-e  I  {>r'Hr.ii '••!  'IiMth  t.'i'ii»r.illy  o«  rur-?  from 
exhaustion. 

PROPH\XAXI>.     'Ih'-  'j'-ii*-r.\\  |ir-.'.l. .  !.xu    ..f  bnin- h.ipneurr.onid 
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is  the  same  as  that  of  acute  bronchitis.  Every  case  of  bronchitis 
should  have  careful  attention.  Bronchopneumonia  is  much  more 
apt  to  develop  in  children  when  bronchitis  is  neglected. 

TREATMENT. — This  type  of  bronchopneumonia  being  a  mixed 
infection,  there  is  obviously  no  specific  therapy  available,  and  no 
immediate  prospect  of  progress  in  this  direction.  Therapeutic 
endeavor  must  be  directed  at  strengthening  the  general  powers  of 
resistance  against  infection,  at  assisting  physiological  fimctions 
injured  by  the  disease,  and  at  relieving  particular  symptoms. 

General  Hygiene. — ^The  general  measures  of  hygiene  and  nursing 
which  are  desirable  in  every  severe  acute  infection,  are  to  be  carried 
out  in  bronchopneumonia.  While  older  children  must  be  kept  in 
bed,  care  must  be  taken  that  they  have  a  frequent  change  of  position; 
it  is  not  advisable  for  them  to  lie  on  the  back  for  several  hours  at  a 
time.  Lifants  should  not  be  kept  in  their  cribs  so  much  in  broncho- 
pneumonia as  in  other  acute  fevers;  for  much  of  the  time  they  may 
be  held  in  the  nurse's  arms,  and  their  position  should  be  changed 
frequently.  When  the  cold  air  treatment  is  not  used,  plenty  of 
fresh  air  is  essential  in  the  treatment  of  all  forms  of  pneumonia. 

The  diet  should  be  managed  as  in  all  acute  illnesses,  with  due 
regard  to  the  liability  to  digestive  disturbance.  The  aim  should 
be  to  meet  the  caloric  needs  of  the  child  while  imposing  the  least 
burden  on  the  digestive  powers.  It  is  sometimes  difficult  to  get 
infants  to  take  enough  food.  When  breast-fed  infants  will  not  take 
the  breast  properly,  the  milk  must  be  obtained  by  pimiping.  The 
giving  of  food  must  often  be  assisted  by  the  use  of  the  spoon, 
medicine  dropper,  or  a  Breck  feeder,  and  in  some  severe  cases  in 
infants,  tube  feeding  has  to  be  employed. 

Alcohol  is  useful  in  bronchopneumonia.  Although  modem  research 
denies  to  alcohol  any  value  as  a  circulatory  stimulant,  clinical 
experience  continues  to  suggest  that  it  has  a  distinct  benefit,  particu- 
larly in  the  longer  acute  illnesses.  Its  chief  value  is  probably  as  an 
easily  utilizable  food,  serving  as  a  source  of  energy,  and  preventing 
tissue  waste.  I  do  not  think  its  use  should  be  a  routine  measure 
in  every  case,  but  it  should  be  used  in  all  cases  in  which  the  amoimt 
of  food  taken  tends  to  fall  below  what  is  desired.  Rye  whiskey  is 
a  good  form  of  giving  alcohol  to  children,  and  may  be  given  in  doses 
of  20  to  30  drops  every  four  hours  to  a  child  over  one  year  old. 

Counterirritation  is  one  of  the  general  measures  widely  advocated 
in  bronchopneumonia.  The  irritation  of  the  skin  is  sometimes 
evidently  annoying  to  the  child,  and  I  do  not  believe  its  therapeutic 
advantages  are  great  enough  to  call  for  the  use  of  counterirritation 
as  a  routine  measure.  I  use  it  only  in  those  cases  in  which  the 
pneumonia  is  accompanied  by  signs  of  extensive  bronchitis  of  the 
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larger  tubes.  It  is  best  given  in  the  fonn  of  the  mustard  paste 
jacket  described  in  the  section  on  therapeutics.  Simple  rubbing 
of  the  chest  with  camphorated  oil  is  often  equally  eflfective. 

The  bowels  should  be  watched  carefully  in  bronchopneumonia. 
Abdominal  distention  increases  the  difficulties  of  the  patient.  One 
bowel  movement  daily  should  be  insured. 

Cold  Air  Treatment. — The  principal  demonstration  of  the  value 
of  cold  air,  has  been  made  in  lobar  pneumonia.  It  has  been  definitely 
shown  that  the  therapeutic  benefit  comes  from  the  actual  breathing 
of  cold  air,  and  that  it  consists  in  raising  the  blood  pressure,  which 
tends  to  fall  in  pneumonia  through  toxic  vasomotor  paralysis.  There 
is  no  doubt  that  the  cold  air  treatment  has  a  similar  value  in 
bronchopneumonia.  The  only  questions  are  whether  cold  air  may 
not  have  an  injurious  eflfect  on  the  attendant  bronchitis,  and  whether 
or  not  it  may  depress  the  vitality  of  very  yoimg  or  feeble  infants. 
As  to  the  first  question,  I  believe  there  is  some  doubt,  and  I  do  not 
use  the  cold  air  treatment  in  cases  having  extensive  bronchitis  of 
the  larger  bronchi,  imless  the  condition  of  the  patient  suggests  serious 
depression  of  the  circulation  from  the  toxemia  of  the  disease,  as 
shown  by  weak  and  rapid  pulse.  As  to  the  second  question,  in  my 
experience  infants,  even  when  yoimg  and  delicate,  show  no  depres- 
sion of  the  vitality  from  the  breathing  of  cold  air,  when  properly 
protected.  I  use  it  in  all  very  sick  cases.  Any  signs  of  laryngitis 
are,  however,  an  absolute  contraindication  to  its  use.  The  method 
of  utilizing  the  cold  air  treatment  is  described  under  lobar  pneumonia. 

Cough. — ^The  best  therapeutic  measure  for  the  control  of  the 
cough  in  bronchopneumonia,  is  steam  inhalations.  They  cannot  well 
be  combined  with  the  cold  air  treatment,  and  are  most  useful  in  the 
cases  having  marked  attendant  bronchitis,  in  which  cold  air  is  not 
employed.  In  very  sick  patients,  the  cold  air  treatment  is  more 
important  than  the  treatment  of  cough,  and  I  do  not  believe  the 
cough  should  be  treated  unless  it  is  frequent  or  severe  enough  to 
be  an  evident  drain  on  the  infant's  vitality.  It  rarely  should  require 
any  drug  treatment.  Expectorants  should  be  avoided  in  broncho- 
pneumonia. Opium  or  its  derivatives  are  the  only  eflfective  drugs 
against  cough,  and  their  disadvantageous  action  on  the  bowels, 
appetite,  and  digestion,  make  it  best  not  to  use  them  as  a  routine. 
An  opiate  should  be  given  only  if  the  cough  is  excessively  frequent  or 
severe. 

Fever  and  Nervous  Irritability. — ^The  fever  of  secondary 
bronchopneumonia  is  of  the  remittent  or  intermittent  type,  and 
does  not  often  require  treatment.  I  do  not  believe  that  the  anti- 
pyretic coal  tar  products,  such  as  phenacetin  or  antipyrin  should  be 
used  to  combat  fever  in  bronchopneumonia.    They  are  depressing, 
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and  may  do  more  harm  than  good.  Cold  sponging,  or  cold  packs 
are  safer  than  the  antipyretic  drugs,  but  many  children  do  not  bear 
cold  well,  especially  infants.  These  measures  are  only  indicated  in 
cases  with  hyperpyrexia,  which  in  bronchopneimionia  I  should  define 
as  a  temperature  of  105°  F.  or  over. 

For  nervous  symptoms,  such  as  restlessness  and  loss  of  sleep,  the 
best  treatment  is  tepid  sponging  at  bed  time.  Opium  is  to  be  avoided, 
and  I  believe  the  coal  tar  products  also  are  not  advisable.  The 
best  drug  in  cases  of  nervous  irritability  is  bromide  of  sodiiun,  given 
in  doses  of  four  or  five  grains  three  times  in  twenty-four  hours  to  a 
child  of  two  years. 

Stimulation. — The  most  important  symptoms  requiring  treatment 
in  bronchopneumonia  are  those  due  to  the  effect  of  the  toxemia 
on  the  circulatory  system.  Most  cases  are  severe  enough  to  require 
some  stimulation,  but  it  should  not  be  given  as  a  routine  just  because 
the  child  has  bronchopneumonia.  When  the  pulse  is  very  rapid, 
but  regular,  and  not  of  extremely  low  tension,  the  best  stimulants 
are  digitalis  or  strophanthus.  The  fluid  extract  of  digitalis,  more 
reliable  than  the  tincture,  may  be  given  in  doses  of  15  1/2  every  four 
hours,  or  the  tincture  of  strophanthus  in  doses  of  xtji  i  every  four 
hours,  to  a  child  one  year  of  age.  In  bronchopneumonia  the  pulse 
often  becomes  not  very  rapid,  irregular  in  force  or  rhythm,  and  easily 
compressible.  Blood  pressure  testing  is  more  diflScult  in  children 
than  in  adults,  but  if  performed,  the  blood  pressure  in  cases  showing 
this  kind  of  pulse  is  found  very  low.  The  best  stimulant  is  caffein. 
I  usually  use  the  caffein  sodium  benzoate,  in  doses  of  1/2  to  i  grain 
by  mouth  and  of  1/4  to  1/2  grain  hypodermically,  to  a  child  one  year 
of  age.  Strychnin  is  widely  recommended,  but  its  therapeutic  action 
is  mainly  as  a  respiratory  stimulant.  I  do  not  use  it  in  broncho- 
pneumonia, unless  there  is  a  sudden  respiratory  failure. 

When  quick  stimulating  effect  is  desired,  as  sometimes  happens 
when  a  patient  is  first  seen,  camphor  may  be  given  subcutaneously, 
rgi  ii  or  iii  of  a  ten  per  cent  solution  in  oil. 

For  extreme  dyspnea  with  cyanosis,  oxygen  may  be  given.  It 
should  always  be  combined  with  atmospheric  air. 

Course. — Sudden  attacks  of  general  collapse  are  frequent  in 
bronchopneumonia,  with  threatened  circulatory  failure.  In  such  a 
case,  I  give  the  stimulation  intravenously,  into  the  longitudinal  sinus, 
in  all  infants  with  open  fontanelles.  Caffein  or  camphor  may  be 
used.  .  Adrenalin  in  doses  of  15  ii  or  15  iii  of  a  i-iooo  solution,  given 
intravenously,  is  of  great  value  for  immediate  action  in  sudden  heart 
or  respiratory  failure.  In  addition  to  stimulant  drugs,  the  hot 
mustard  bath  is  often  of  value  in  collapse. 

Prolonged  Case. — ^When  a  case  of  bronchopneumonia  runs  a 
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long  course  with  continued  fever,  the  fresh  air  treatment  should  be 
carried  out  as  for  tuberculosis.  If  the  fever  subsides,  but  the 
pneumonia  remains  unresolved,  with  persistent  general  cachexia,  a 
change  of  climate,  in  addition  to  the  fresh  air  treatment,  is  indicated. 
In  winter  or  spring  the  child  should  be  removed  to  a  warm  climate; 
in  sununer,  it  should  be  taken  to  the  mountains.  Cod  liver  oil  and 
iron  are  often  valuable  additions  to  the  treatment  in  these  prolonged, 
unresolved  cases. 

TUBERCULOUS  BRONCHOPNEUMONIA 

This  is  the  commonest  manifestation  of  the  extension  of  tuberculous 
infection  from  the  primary  lesion  seen  in  early  life.  Its  pathology 
has  been  described  in  the  section  on  Tuberculosis. 

SYMPTOMS. — ^This  form  of  bronchopneumonia  may  occur  after 
a  single  attack,  or  after  repeated  attacks  of  what  clinically  appeared 
to  be  acute  bronchitis,  or  secondary  bronchopneumonia.  It  often 
develops  as  a  sequel  of  one  of  the  acute  infections,  particularly 
measles  and  pertussis.  It  may  gradually  develop  as  a  sequel  to  a 
lobar  pnemnonia  or  bronchopneumonia  which  has  remained  imre- 
solved.  It  may  develop  in  a  form  apparently  primary,  although 
we  know  that  it  is  really  secondary  to  some  latent  primary  lesion. 

It  is  a  disease  which  presents  the  greatest  variability  in  the 
acuteness  of  its  symptoms  and  course.  The  important  symptoms 
are  cough,  rapid  respiration,  fever,  progressive  wealuiess  and  anemia. 
For  convenience  of  clinical  description  it  may  be  divided  into  three 
types,  acute,  subacute,  and  chronic. 

Acute  Type. — ^This  type  is  usually  indistinguishable  clinically 
from  secondary  bronchopneumonia  due  to  a  mixed  infection.  It  is 
seen  ahnost  exclusively  in  infants.  The  onset,  symptoms,  and  course 
resemble  the  description  of  secondary  bronchopneumonia  given 
above.  The  physical  signs  in  the  lungs  are  the  same,  namely  diffuse 
crackling  and  fine  crepitant  r&les,  and  sometimes  the  formation  of 
scattered  areas  of  various  extent,  showing  signs  of  consolidation. 
Two  differences  only,  I  have  observed  in  many  of  these  cases.  First, 
the  temperature  curve  is  apt  to  show  a  more  regular  daily  remission 
and  exacerbation,  of  several  degrees.  Second,  even  when  the  patients 
are  acutely  ill,  with  very  rapid  respiration,  there  is  not  so  much 
evidence  of  toxemia  affecting  the  nervous  system;  the  infants  are 
brighter,  and  take  more  notice  of  their  surroundings. 

Subacute  Type. — This  type  is  the  commonest,  both  in  infants 
and  yoimg  children,  and  is  the  type  which  most  conunonly  occurs  as 
a  sequel  of  measles  and  pertussis.  In  this  form  the  onset  is  more 
gradual  than  in  the  common  secondary  bronchopneumonia,  and  the 
course  is  less  rapid.    Cough,  moderate  irregular  fever,  with  scattered 
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moist  r&les  in  the  lungs,  may  be  present  for  a  variable  period,  before 
the  appearance  of  symptoms  suggesting  pneumonia.  Eventually  the 
respiration  becomes  rapid,  and  the  fever  ranges  daily  from  about 
100°  to  103"  F.  Later  it  may  go  higher,  and  there  may  be  temporary 
falls  to  the  normal.    The  chart  may  still  resemble  that  of  the  common 
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secondary  bronchopneumonia,  but  sometimes  it  shows  more  wide 
and  regular  exacerbations  and  remissions,  which  are  quite  character- 
isticwhen  present.  Cough  may  become  more  severe,  and  sometimes 
paroiysmal.  There  is  steady  loss  of  weight  and  increasing  anemia. 
Although  the  respiration  is  accelerated  in  this  type,  the  extreme 
labored  breathing  and  cyanosis  so  often  seen  in  simple  broncho- 
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pneumonia,  are  not  seen  until  the  end.  In  the  early  stages  the 
pulse  is  rapid,  but  is  not  so  seriously  aflfected,  and  marked  circu- 
latory disturbance  and  collapse  do  not  occur.  The  mental  condi* 
tion  of  the  child  is  notably  clear  until  near  the  end,  unless  tuber- 
culous meningitis  develops.  I  have  seen  children  with  tuberculous 
bronchopneumonia  breathing  80  to  the  minute,  still  wanting  to  play 
with  their  toys. 

The  physical  signs  in  the  chest  are  not  so  widespread  and  diffuse 
as  in  the  acute  type.  Some  areas  of  the  lungs  usually  appear  to  be 
free  of  r&les.  Definite  areas  showing  dulness,  bronchial  breathing, 
and  bronchophony,  with  crackling  r&les,  always  appear  in  this  tj^. 
There  may  be  one  or  more  of  these  areas,  in  various  parts  of  the 
chest.  They  remain  for  some  time  and  tend  to  grow  gradually 
larger  in  extent.  The  signs  of  consolidation  may  extend  to  form  such 
large  areas,  that  lobar  pneumonia  is  suggested.  The  dulness  on 
percussion  is  usually  greater  than  in  lobar  pneumonia,  and  there 
is  often  flatness  so  marked  as  to  suggest  the  presence  of  a  pleural 
eflfusion.  Cavity  formation  often  occurs  in  the  consolidated  areas, 
as  shown  at  autopsy.  The  signs  of  cavity  are  not  often  detected 
during  life,  as  they  are  often  small,  or  filled  with  thick  creamy  pus. 
Moist  r&les  of  all  sizes  are  found  at  all  stages,  and  pleuritic  friction 
rubs  are  not  uncommon. 

The  course  of  this  type  is  prolonged.  Li  the  majority  of  cases, 
the  progress  is  steadily  downward  until  death  occurs  after  a  period 
usually  varying  from  one  to  three  months.  As  the  fatal  termination 
approaches,  the  temperature,  pulse,  and  respiration  gradually  become 
higher,  and  emaciation  becomes  extreme.  Death  occurs  from  exhaus- 
tion, rather  than  from  an  active  toxemia. 

In  some  cases,  after  a  more  or  less  prolonged  course,  improvement 
occurs.  In  such  cases,  the  anatomical  changes  consist  in  partial 
resolution,  and  in  the  development  of  the  process  in  the  lung  called 
chronic  interstitial  or  fibroid  pneumonia.  There  is  a  slow  convales- 
cence, followed  by  apparent  recovery.  Most  of  the  signs  of  consoli- 
dation gradually  disappear,  but  often  some  cough,  and  some  abnomial 
signs  in  the  lungs  persist  for  a  very  long  time.  These  patients  also 
do  not  regain  their  full  health  and  vigor  for  a  long  period.  They 
are  liable  to  recurrent  attacks  of  bronchopneumonia,  which  are  apt 
to  assiune  a  more  chronic  type,  with  anemia  and  malnutrition  in 
the  interv^als.  Finally,  complete  recovery,  except  for  possibly  some 
abnormal  signs  in  the  lungs,  may  occur. 

Chronic  Type. — This  type  differs  from  the  preceding  mainly  in 
the  chronicity  of  its  course.  The  clinical  picture  resembles  the 
phthisis  of  late  childhood  and  adult  life,  rather  than  bronchopneu- 
monia. The  usual  diagnosis  is  chronic  pulmonary  tuberculosis,  and 
this  term  is  not  a  misnomer,  unless  restricted  to  the  description  of 
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the  phthisis  of  adults.  If  so  restricted,  it  should  not  be  applied  to 
the  chronic  form  of  secondary  tuberculosis  seen  in  young  children, 
because  the  essential  pathology  of  this  condition  differs  markedly 
from  that  of  phthisis.  The  pathological  process  is  a  bronchopneu- 
monia, differing  in  no  way  from  that  of  the  more  acute  forms  just 
described.  It  is  only  clinically  that  the  disease  resembles  phthisis^ 
on  accoimt  of  the  prolonged  chronic  course  sometimes  seen  in  cases 
showing  post-mortem  the  typical  lesions  of  tuberculous  broncho- 
pneumonia. 

In  this  type  there  is  cough,  fever,  and  progressive  emaciation  and 
anemia.  The  temperature  is  often  moderate,  and  may  be  normal 
for  days  together,  but  from  time  to  time,  sudden  rises  of  temperature 
occur.  The  respiration  is  not  notably  accelerated.  The  progressive 
cachexia  resembles  that  seen  in  phthisis;  there  may  even  be  night 
sweats. 

The  signs  in  the  lungs  are  much  like  those  seen  in  the  subacute 
type,  but  are  usually  more  localized.  In  the  early  months  of  the 
disease,  there  is  often  only  one  area  of  consolidation,  which  gradually 
grows  larger,  imtil  a  whole  lobe  or  more  may  be  involved,  showing 
marked  dulness  or  flatness,  bronchial  breathing,  bronchophony,  and 
crackling  r&les.    Later,  other  areas  may  appear. 

The  course  is  prolonged,  covering  a  period  of  months.  Death 
may  occur  from  gradual  exhaustion,  or  from  the  intercurrence  of  a 
more  acute  attack.  At  any  stage,  the  process  may  be  arrested, 
recovery  gradually  occurring  by  partial  resolution,  and  chronic 
fibroid  healing. 

DIAGNOSIS. — In  differential  diagnosis,  tuberculous  bronchopneu- 
monia is  to  be  distinguished  from  common  secofidary  bromho pneumonia 
due  to  a  mixed  infection,  from  lobar  pfieumonia,  from  empyema,  from 
unresolved  ptieumonia,  and  from  phthisis. 

In  any  case,  if  at  any  time  previous  to  the  development  of  the 
symptoms  and  signs  suggesting  tuberculous  bronchopneumonia,  a 
diagnosis  of  chronic  tuberculosis  of  the  Ijmphnodes  has  been  made,  the 
diagnosis  of  tuberculous  bronchopneumonia  is  greatly  strengthened. 
Even  after  the  development  of  the  symptoms  and  signs  suggesting 
tuberculous  bronchopneumonia,  if  there  is  evidence  of  enlargement 
of  the  bronchial  lymphnode  groups,  tuberculous  bronchopneumonia 
is  the  probable  diagnosis.  Evidence  of  primary  tuberculous  infection 
must  be  sought  by  a  careful  testing  for  d'Espine's  sign,  and  by  a 
roentgenogram  of  the  chest.  If  the  former  is  positive,  or  if  the 
roentgenogram  shows  definite  lymphnode  enlargement,  tuberculosis 
is  probable.  The  von  Pirquet  test,  if  applied  after  the  development 
of  bronchopneumonia,  is  often  negative,  and  throws  no  light  on 
the  diagnosis.    It  is  most  often  positive  in  the  chronic  tjpe,  and  if 
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this  is  the  case,  the  diagnosis  is  much  helped.  Sputum  examination 
is  not  often  of  much  assistance  in  tuberculous  bronchopneumonia. 
The  difficulties  of  obtaining  sputum  in  infants  and  young  children 
may  be  overcome  (see  Div.  II,  Section  on  Diagnosis),  but  even 
then,  in  tuberculous  bronchopneumonia  the  bacilli  are  not  coughed 
up  in  the  sputum  with  anything  like  the  frequency  that  they  are 
in  phthisis.  Probably  they  are  only  coughed  up  when  cavities  are 
present,  and  even  then,  the  cavities  often  do  not  communicate  with 
a  bronchus.  Of  course,  in  those  rare  cases  in  which  tubercle  bacilli 
can  be  foimd  in  the  sputum,  they  are  diagnostic  of  a  tuberculous 
process,  and  it  is  only  necessary  then  to  differentiate  between 
bronchopneumonia  and  phthisis. 

Comman  Secofidary  Br (yticho pneumonia. — The  acute  type  of  tuber- 
culous bronchopneumonia  cannot  often  be  distinguished  from  bron- 
chopneumonia due  to  a  mixed  infection.  The  former  should  be 
suspected  if  there  is  any  evidence  of  lymphnode  enlargement,  or 
of  previous  chronic  tuberculosis,  if  the  temperature  cm^e  shows 
regular  exacerbations  and  remissions,  and  if  the  apathy  and  other 
toxic  manifestations  are  slight  in  comparison  with  the  apparent 
severity  of  the  respiratory  involvment. 

The  subacute  type  is  distinguished  from  simple  bronchopneumonia 
by  its  more  prolonged  course,  by  the  greater  localization  of  its 
pulmonary  signs,  by  its  tetiding  to  show  large  persistent  areas  of 
consolidation,  by  the  absence  of  severe  circulatory  disturbance  and 
mental  dulness,  and  sometimes,  by  the  appearance  of  a  "  hectic  *' 
temperature  cur\'e  with  regular  daily  exacerbations  and  remissions, 

TTie  clinical  picture  of  the  chronic  type  does  not  suggest  broncho- 
pneumonia at  all. 

Lobar  Pneumonia. — ^The  subacute  and  chronic  types  of  tubercu- 
lous bronchopneumonia  frequently  show  large  areas  of  dulness, 
bronchial  breathing,  bronchophony,  and  crackling  r&les,  corresponding 
in  extent  to  the  consolidation  of  a  lobar  pneumonia.  The  diagnosis 
of  tuberculous  bronchopneumonia  depends  mainly  on  the  more 
gradual  onset,  the  more  irregular  temperatiu-e  curve,  the  slower 
course,  and  on  the  more  pronounced  character  of  the  dulness,  which 
often  amounts  to  flatness. 

Empyema. — In  the  subacute  and  chronic  tjpes  of  tuberculous 
bronchopneumonia,  there  is  found  at  times  an  extensive  area  on 
one  side  of  the  chest  showing  flatness  to  percussion,  and  diminution 
of  the  intensity  of  the  respiratory  murmur,  vocal  resonance,  and 
tactile  fremitus.  The  character  of  the  breathing  is  always  bronchial, 
but  so  it  may  be  in  empyema.  In  these  cases  the  differential  diagnosis 
from  empyema  is  sometimes  quite  difficult.  In  empyema,  with 
free  fluid,  the  outline  of  the  dull  area  usuallv  assmnes  a  characteristic 
curve,  which  is  absent  in  tuberculous  bronchopneumonia.    Displace- 
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ment  of  the  cardiac  dulness  is  an  almost  constant  feature  of  free 
fluid  in  the  pleural  cavity  in  children,  whether  right  or  left,  and  this 
sign  is  absent  in  bronchopneumonia.  The  two  conditions  can  usually 
be  easily  differentiated  by  means  of  the  X-ray.  In  cases  of  empyema 
with  encapsulated  fluid,  these  diagnostic  points  are  absent,  and  the 
diagnosis  cannot  be  made  on  the  basis  of  the  physical  signs  alone. 
The  occurrence  of  a  preceding  lobar  pneumonia  points  toward  empy- 
ema. In  doubtful  cases,  the  diagnosis  can  only  be  made  by  means 
of  exploratory  thoracentesis. 

Unresolved  Pneumonia. — Most  often  in  lobar  pneumonia,  but 
sometimes  in  common  bronchopneumonia,  the  signs  of  consolidation 
in  the  lungs  may  persist  for  a  long  time.  Such  cases  of  unresolved 
pneumonia  may  finally  become  infected  by  extension  of  tubercle 
bacilli  from  the  chronic  primary  lesions,  and  may  become  a  tubercu- 
lous bronchopneumonia.  It  is  often  necessary  to  decide  whether  a 
child  with  such  a  chronic  persistent  area  of  pulmonary  consolidation 
has  tuberculous  pneumonia  or  only  unresolved  pneumonia.  The 
difficulty  is  further  enhanced  by  the  fact  that  in  simple  unresolved 
pneumonia  there  is  often  a  long  persistence  of  a  febrile  reaction  with 
an  irregular  temperature  cur\'e,  this  being  due  to  continued  infection 
with  the  influenza  bacillus  or  some  other  organism. 

The  recognition  of  the  tuberculous  nature  of  these  infections  is  very 
imcertain.  One  must  depend  largely  on  other  evidences  of  tubercu- 
losis, such  as  von  Pirquet's  test,  d'Espine's  sign,  and  so  forth.  When 
after  a  pneumonia  the  temperature  falls  to  normal,  and  remains 
normal  for  a  period  before  going  up  again,  tuberculous  infection  is 
suggested.  Whenever  thjc  area  or  areas  of  consolidation,  instead 
of  remaining  stationary,  or  diminishing,  tend  to  increase  in  size^ 
tuberculous  bronchopneumonia  is  strongly  suggested.  Nevertheless, 
many  cases  of  unresolved  j)neumonia  are  wrongly  diagnosed  as 
tuberculous,  and  finally  show  complete  resolution.  We  should  never 
diagnose  as  tuberculous,  cases  showing  consolidation  with  a  con- 
stantly normal  temperature. 

Phthisis, — The  distinction  between  chronic  pulmonary  tubercu- 
losis, and  chronic  tuberculous  bronchopneumonia  is  based  wholly 
on  pathological  anatomy.  The  diagnosis  between  the  two  conditions 
is  usually  impossible  clinically,  and  is  not  essential  either  to  prognosis 
or  treatment.  If  the  physician  wishes  U)  be  corroborated  bv  the 
report  of  the  pathologist,  he  will  be  safer  if  he  diagnoses  all  cases 
of  chronic  tuberculosis  with  pulmonary  ctmsolidation  occurring  in 
infants  and  young  children  as  tuberculous  I)rc)nchopneumonia.  In 
late  childhocxl,  esj)ecially  with  copious  expectoration  showing  tubercle 
bacilli,  phthisis  is  more  j)robable. 

PROGNOSIS.     Among  the  secondary  manifestations  of  tubercu" 
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losis,  tuberculous  bronchopneumonia  ranks  second  in  fatality  to  acute 
miliary  tuberculosis  and  tuberculous  meningitis.  The  acute  type 
is  almost  invariably  fatal.  In  the  subacute  type  the  great  majority 
of  cases  have  a  progressive  decline,  and  end  fatally,  but  in  a  cer- 
tain number  of  cases,  the  progress  of  the  disease  is  arrested,  and 
chronic  fibroid  changes  in  the  tuberculous  areas  eventually  lead 
to  full  recovery.  This  improvement  may  occur  at  any  stage,  and 
the  prognosis  is  not  much  influenced  by  the  physical  signs  in  the 
chest.  In  the  chronic  type,  with  proper  treatment,  there  is  a  great 
capacity  for  improvement  and  recovery,  even  if  extensive  consoli- 
dation has  developed.  Some  chronic  cases  die  from  progressive 
cachexia,  while  others  eventually  become  exhausted  by  repeated 
attacks,  or  succumb  to  a  more  acute  attack.  Still,  in  the  chronic 
tj^e  properly  treated,  the  chances  are  rather  in  favor  of  recovery, 
being  the  better  the  older  the  child. 

While  in  general  in  tuberculous  bronchopneumonia  the  prognosis 
is  grave,  an  absolutely  unfavorable  prognosis  should  never  be  given. 
There  is  always  a  possibility  of  recovery,  and  this  possibility  is 
strengthened  the  older  the  child,  and  the  more  chronic  the  disease. 

TREATMENT. — The  treatment  of  tuberculous  bronchopneumonia 
is  that  of  any  active  form  of  tuberculosis.  The  essential  is  fresh 
air,  and  cases  should  if  possible  have  a  thorough  outdoor  treatment, 
or  at  least,  be  kept  in  a  room  with  well-opened  windows.  The  rest 
of  the  treatment  is  careful  feeding,  managed  like  that  of  other  sick 
children.  (See  Div.  VII,  Section  on  Tuberculosis).  Cough  rarely 
is  severe  enough  to  demand  treatment.  Steam  inhalations  should 
not  be  employed,  and  an  opiate  given  for  cough  only  when  absolutely 
necessary  to  conserve  the  patient's  strength. 

INFLUENZA  BRONCHOPNEUMONIA 

The  bacillus  of  influenza  is  frequently  found  as  one  of  the  organisms 
in  the  mixed  infection  of  common  secondary  bronchopneumonia. 
Its  persistence  in  the  lesions  of  either  broncho-  or  lobar  pneumonia 
is  responsible  for  some  cases  of  long  unresolved  consolidation  with 
fever.  There  is  a  type,  however,  in  which  the  bacillus  of  influenza 
is  probably  the  primary  infecting  microorganism,  and  is  chiefly 
responsible  for  the  lesions  and  clinical  manifestations.  This  type 
is  rarely  seen  except  in  widespread  epidemics  of  influenza,  but  at 
such  times  is  fairly  common.  There  were  a  large  number  of  these 
cases  in  the  Children's  Hospital  in  Boston  in  1903,  but  the  type  has 
not  been  very  prevalent  here  since  then.  It  is  to  this  type  that 
the  term  influenza  bronchopneumonia  is  applied. 

PATHOLOGICAL  ANATOMY.— In  this  form  of  bronchopneu- 
monia the  disease  does  not  diffusely  involve  a  large  number  of  bronchi 
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of  a  certain  size,  but  picks  out  certain  bronchi  with  all  their  terminal 
ramifications.  Various  bronchi  are  picked  out  in  turn.  The  bronchus 
affected,  with  its  terminal  bronchioles,  and  the  surroimding  alveoli 
rapidly  become  filled  with  a  purulent  exudate,  consisting  mainly  in 
polynuclear  leucocytes.  In  a  few  days,  the  exudate  is  absorbed, 
but  in  the  meantime  another  bronchus  is  attacked.  Sometimes  a 
certain  amount  of  interstitial  lung  tissue  is  involved  in  the  suppura- 
tive process,  and  is  destroyed,  forming  a  small  abscess,  which  is  later 
healed  by  fibrous  tissue  growth.  Occasionally  a  whole  area  of  con- 
solidation becomes  gangrenous,  softens,  and  is  thrown  off  in  the 
sputum,  being  later  repaired  in  the  same  way. 

SYMPTOMS. — The  onset  of  the  influenzal  infection  occurs  as 
described  in  the  section  on  influenza,  with  high  fever,  marked 
constitutional  disturbance,  and  signs  of  localization  in  some  part  of 
the  respiratory  tract,  such  as  rhinitis,  pharyngitis,  laryngitis,  or 
bronchitis.  The  symptoms  of  bronchopneumonia  come  on  more 
gradually.  Cough  and  fever  being  present  already,  attention  is 
attracted  by  increase  in  the  rapidity  of  the  respiration.  The  respira- 
tion reaches  40  to  80  per  minute.  It  is  usually  not  very  labored, 
but  slight  cyanosis  is  sometimes  present.  The  temperature  continues 
to  be  high.  The  pulse  is  increased  in  proportion  to  the  fever.  Mental 
dulness  is  not  marked. 

The  physical  signs  of  influenza  bronchopneumonia  are  quite 
characteristic.  The  main  feature  is  the  successive  appearance  and 
disappearance  of  definite  areas  of  consolidation  in  different  parts  of 
the  chest.  For  example,  on  the  first  day  there  will  be  foimd  in  some 
part  of  a  lobe,  an  area  of  slight  dulness,  crackling  r&les,  and 
diminished  breathing.  On  the  next  day  this  area  will  show  marked 
dulness,  bronchial  breathing,  and  r&les.  On  the  third  or  fourth  day, 
only  a  collection  of  r&les  will  be  heard  over  this  area  and  the  resonance 
will  be  normal.  On  the  next  day,  the  area  will  be  clear.  Meantime, 
a  new  area  starts  in  some  other  part  of  the  chest,  going  through  the 
same  changes.  As  the  disease  progresses,  the  persistence  of  each 
area  becomes  longer,  but  the  frequency  of  new  areas  becomes  less, 
and  finally  they  cease  to  appear. 

The  cough  in  influenza  pneumonia  is  loose,  and  often  paroxysmal, 
and  the  sputum  is  very  abundant.  In  older  children  there  is  a 
profuse,  purulent  expectoration.  Yoimger  children  expectorate 
oftener  in  influenza  pneumonia  than  in  any  other  form,  as  if  the 
sputum  were  so  abundant  that  they  cannot  swallow  it  all.  Micro- 
scopic examination  of  the  sputum  shows  immense  numbers  of 
influenza  bacilli,  both  free,  and  within  the  leucocytes.  Large 
phagocytic  cells  stuffed  with  influenza  bacilli  are  frequently  seen. 
Sometimes  the  sputum  has  a  very  foul  odor,  and  elastic  fibres  may 


{ 


276 


Diseases  of  the  Larynx,  Lungs  and  Pleura 


be  found  microscopically.    This  means  pulmonary  abscess  or  gaD> 
grene,  which  are  not  infrequent  complications. 

The  course  is  long,  averaging  six  to  eight  weeks  of  fever.  The 
constitutional  disturbance  which  attends  the  beginning  of  an  influenzal 
infection  does  not  last  more  than  a  week  or  ten  days.     During  this 


time  there  is  a  high  fluctuating  temperature.  After  the  subsidence 
of  constitutional  symptoms,  the  signs  of  the  bronchopneumonia 
usually  continue.  The  fever  also  continues,  gradually  coming  to 
nonnal  by  a  prolonged  lysis,  while  the  bronchopneumonia  areas 
gradually  cease  to  appear. 


Pneumococcus  Bronchopneumonia  277 

There  are  undoubtedly  other  clinical  types  of  bronchopneumonia 
which  occur  in  epidemics  of  influenza.  The  common  secondary  type 
is  just  as  likely  to  occur  as  the  pure  type.  The  above  is  the  only 
type  which  I  have  foimd  at  all  characteristic. 

DIAGNOSIS. — ^The  diagnosis  of  influenza  bronchopneiunonia 
depends  mainly  on  the  microscopic  examination  of  the  sputimi, 
which  shows  a  very  characteristic  picture.  If  an  epidemic  of  influenza 
is  present,  it  should  be  suspected  as  the  cause  when  bronchopneiunonia 
appears.  The  peculiarly  characteristic  shifting  signs  in  the  chest, 
are  almost  absolutely  diagnostic  when  present.  The  diagnosis  is 
important,  on  accoimt  of  its  bearing  on  the  prognosis. 

PROGNOSIS. — ^The  disease  is  very  seldom  fatal  except  in  very 
yoimg  infants.  On  the  other  hand,  common  secondary  broncho- 
pneumonia due  to  a  mixed  infection  frequently  occurs  as  a  complica- 
tion of  influenza,  and  is  very  fatal.  When,  however,  the  ch'niral 
type  described  here  as  influenza  bronchopneumonia  is  recognized^  a 
favorable  prognosis  may  be  given. 

TREATMENT. — ^The  treatment  of  influenza  is  described  xmder 
that  section.  Influenza  bronchopneumonia  requires  no  special  treat- 
ment. Cases  should  be  isolated,  on  account  of  the  conmiimicability 
of  the  disease.  The  hygienic  and  symptomatic  treatment  is  the 
same  as  in  secondary  bronchopneumonia. 

PRIMARY  PNEUMOCOCCUS  BRONCHOPNEUMONIA 

ETIOLOGY. — This  type  probably  represents  a  primary  infection 
with  the  pneumococcus,  which  for  some  unknown  reason,  produces 
bronchopneumonia  and  not  lobar  pneumonia.  It  is  only  seen  in 
infants. 

PATHOLOGICAL  ANATOMY.— The  lesions  are  indistinguishable 
from  those  of  secondary  bronchopneumonia  due  to  a  mixed  infection. 
There  may  be  considerable  fibrin  in  the  exudate,  but  probably  this 
is  not  a  constant  feature. 

SYMPTOMS. — This  form  has  an  abrupt  onset,  in  every  way 
resembling  that  of  lobar  pneumonia.  The  temperature  curve  is  high 
and  sustained,  and  the  course  has  the  same  length  as  lobar  pneumonia, 
the  disease  usually  terminating  by  crisis.  The  disease  resembles 
lobar  pneumonia  in  every  way,  except  in  the  physical  signs  found 
in  the  chest. 

The  physical  signs  are  those  of  a  diffuse  bronchopneumonia. 
Scattered  moist  crackling,  or  crepitant  rales,  and  occasionally  the 
appearance  of  areas  with  signs  of  consolidation,  make  the  physical 
signs  indistinguishable  from  secondar}-  bronchopneumonia. 

The   microscopic  examination   of   the   sputum   obtained  by   the 
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pharyngeal  swab,  shows  very  few  microorganisms,  the  pneumococcus 
predominating. 

DL\GNOSIS. — The  diagnosis  of  this  form  is  based  on  the  coin- 
cidence of  an  onset  and  course  resembling  lobar  pneumonia  and 
the  physical  signs  of  bronchopneumonia.  Sometimes,  if  the  signs 
are  not  very  diffuse,  being  mainly  confined  to  one  part  of  the  lung, 
the  diagnosis  may  be  difficult.  X-ray  examination  will  often  help 
in  such  a  case,  as  the  single  definite  shadow  of  lobar  pneumonia  is 
not  seen  in  bronchopneumonia. 

PROGNOSIS. — The  prognosis  of  this  infection  is  much  more 
favorable  than  that  of  secondary  bronchopneumonia,  and  is  about 
the  same  as  that  of  lobar  pneumonia  in  infants.  The  majority  of 
cases  which  I  have  seen  have  recovered. 

TREATMENT.— The  treatment  is  the  same  as  that  of  lobar 
pneumonia. 

TERMINAL  BRONCHOPNEUMONIA 

This  t^pe  has  no  clinical  significance.  It  includes  the  broncho- 
pneumonia so  often  found  at  autopsies  in  infants  and  children  d>dng 
of  various  diseases.  It  is  often  found  in  fatal  cases  of  tuberculous 
meningitis,  of  acute  and  chronic  gastrointestinal  diseases,  and  similar 
conditions.  It  represents  a  terminal  infection,  and  the  streptococcus 
is  usually  found  in  the  lesions.  Clinically,  it  is  only  represented  by 
the  sudden  rise  in  temperature,  pulse,  and  respiration,  which  so 
often  occurs  shortly  before  death.     It  is  rarely  diagnosed  during  life. 

FRIEDLANDER'S  PNEUMONIA 

This  represents  a  distinct  etiologic  t}'pe,  due  to  a  pure  infection 
with  the  bacillus  mucosus  capsulatus  (Friedlander's  bacillus).  It  is 
rare  in  children,  and  I  have  only  seen  two  cases  in  patients  under 
thirteen  years,  one  of  which  was  in  an  infant.  The  disease  has  a 
distinct  pathological  anatomy,  the  bronchi  and  alveoli  of  one  or 
more  areas  in  the  lungs  being  filled  with  an  exudate  consisting  mainly 
in  enormous  numbers  of  capsulated  bacilli,  with  some  polynuclear 
leukocytes  and  red  blood  corpuscles.  The  consolidated  areas  have 
on  section  a  peculiar  light  greyish  mottling,  appearing  hard  and 
polished,  like  some  varieties  of  marble. 

Not  enough  cases  have  been  reported  to  afford  a  basis  for  clinical 
description.  The  onset  and  course  of  the  disease  resemble  those 
of  an  atypical  lobar  pneumonia.  Pseudo-crises  and  recrudescences 
are  common.  The  signs  are  simply  those  of  consolidation,  and  may 
be  found  in  only  one  lobe,  or  there  may  be  more  than  one  area. 

The  sputum  is  characteristic,  but  there  is  usually  not  enough 
peculiarity  about  the  clinical  picture  to  suggest  an  imusual  type 
of  pneumonia,  and  owing  to  the  difficulty  of  obtaining  sputum  in 
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children,  it  is  usually  not  examined.  It  shows  great  numbers  of 
capsulated  bacilli.  In  one  of  my  cases  the  diagnosis  was  made 
through  an  exploratory  puncture  of  the  chest  for  fluid.  Fluid  was 
not  obtained,  but  cultures  from  the  needle  showed  a  pure  growth 
of  Friedlander's  bacillus;  in  the  other  case  the  diagnosis  was  only 
made  post-mortem. 

The  prognosis  has  always  been  regarded  as  absolutely  fatal,  most 
of  the  reported  cases  being  in  adults.  My  case  in  an  infant,  in 
which  the  diagnosis  was  made  by  lung  puncture,  recovered.  The 
disease  may  be  commoner  in  children  than  is  generally  supposed, 
and  may  account  for  some  atjpical  cases  diagnosed  as  lobar  pneumonia. 

The  treatment  is  that  of  lobar  pneumonia. 

LOBAR  PNEUMONIA 

(Croupous  Pneumonia).     (Fibrinous  Pneumonia.) 

Lobar  pneumonia  is  an  acute  infectious  disease  showing  character- 
istic lesions  in  the  lungs,  caused  by  the  pneumococcus  (Frankel's 
diplococcus  pneumoniae).  It  is  probable  that  in  a  small  number 
of  cases  a  fibrinous  consolidation  of  the  lung  may  be  associated  with 
infection  with  other  microorganisms,  but  it  has  been  shown  that  in 
90  to  95  per  cent  of  the  cases,  the  pneumococcus  is  the  cause  of  the 
disease.  Lobar  pneumonia  therefore,  from  the  point  of  view  of  the 
pulmonary  lesion,  may  be  considered  a  specific  infection.  Fibrinous 
pneumonia,  however,  is  not  the  only  manifestation  of  pneumococcus 
infection,  as  the  organism  may,  in  other  parts  of  the  body,  produce 
acute  inflammatory  lesions  having  no  specific  characteristics. 

ETIOLOGY. — Predisposing  Causes. — Lobar  pneumonia  may 
occur  at  any  age.  It  is  commoner  in  infancy  than  is  generally 
supposed,  although  not  so  common  as  bronchopneumonia.  It  is 
less  frequent  during  the  first  year  than  in  the  second,  being  commonest 
between  the  ages 'of  one  and  six  years.  From  six  to  ten  years  it  is 
more  common  than  in  the  first  year,  but  after  the  tenth  year,  its 
frequency  diminishes  greatly. 

The  season  of  the  year  has  a  marked  influence  on  the  incidence 
of  lobar  pneumonia.  It  is  commonest  in  the  spring,  with  winter 
standing  next,  and  is  comparatively  rare  in  summer. 

The  previous  condition  of  the  child  has  no  apparent  influence 
on  the  liability  to  lobar  pneumonia.  The  disease  occurs  fully  as 
often  in  healthy  and  robust  children  as  in  the  weak  and  delicate. 
Indeed,  the  majority  of  cases  are  seen  in  healthy  children.  Possibly 
this  is  to  be  explained  by  the  hjpothesis  that  healthy  children 
contract  lobar  pneumonia,  whereas,  under  similar  circumstances, 
delicate  children  contract  bronchopneumonia.  Previous  disease  is 
not  a  predisposing  cause. 
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The  care  and  hygienic  surroundings  have  a  very  notable  influence 
on  the  occurrence  of  lobar  pneumonia.  The  disease  is  much  com- 
moner among  children  who  are  poorly  cared  for,  and  who  live  under 
poor  conditions.  This  is  to  be  explained,  not  on  the  groimd  of 
diminished  general  resistance,  but  on  the  ground  of  increased  exposure 
to  the  exciting  causes  of  the  disease. 

Exciting  Causes. — ^The  exciting  causes  which  have  been  asso- 
ciated with  lobar  pneumonia  are  fatigue  or  exhaustion,  the  inhalation 
of  irritating  particles,  and  exposure  to  cold.  Of  these,  the  last  is 
the  most  important.  Chilling  of  the  whole,  or  of  a  part  of  the  body, 
is  the  most  frequent  recognizable  antecedent  of  any  attack.  When 
a  child  is  fatigued,  such  exposure  is  still  more  apt  to  be  followed 
by  infection. 

Mode  of  Infection. — ^The  pneumococcus  is  a  frequent  if  not  a 
constant  inhabitant  of  the  mouths  of  healthy  persons.  In  lobar 
pneiunonia,  although  various  writers  have  attempted  to  prove  that 
the  pneumococci  gain  access  to  the  lungs  through  the  blood  stream, 
their  evidence  is  inconclusive,  and  it  is  now  most  generally  admitted 
that  the  organisms  gain  access  to  the  lungs  through  the  air  passages. 
But  these  facts  do  not  explain  why  infection  occurs  at  all,  why  some 
individuals  contract  pneumonia  and  others  do  not.  The  mechanism 
of  infection  in  lobar  pneumonia  is  still  a  wholly  unsolved  question, 
and  is  a  fruitful  subject  of  present-day  discussion  and  research. 

Three  theories  have  been  advanced  to  explain  the  onset  of  lobar 
pneumonia.  They  are,  i,  the  presence  of  pneumococci  of  increased 
virulence;  2,  lowered  general  resistance  of  the  patient;  3,  local 
diminution  of  resistance  through  changes  in  the  respiratory  tract. 

The  first  theory,  that  of  the  presence  of  pneumococci  of  increased 
virulence,  supposes  that  the  normal  pneumococci  of  the  mouth  are 
frequently  entering  the  lungs,  but  are  destroyed  by  the  inherent 
i^esisting  power  of  the  tissues.  This  resisting  power  icannot  overcome 
a  strain  of  pneumococcus  of  high  adaptation  for  the  infection  of 
man.  Such  a  theory  must  necessarily  emphasize  the  element  of 
contagion  in  the  onset  of  lobar  pneumonia,  and  attributes  the  presence 
of  virulent  pneumococci  to  direct  or  indirect  contact  with  a  previous 
case.  Little  evidence  has  been  brought  forward  in  support  of  this 
theory.  Dochez  and  Avery  found  the  conmion  pneumococci  of  the 
mouth  to  belong  to  avinilent  types,  while  more  virulent  types  were 
found  in  the  mouths  of  persons  who  had  been  exposed,  and  in 
convalescents.  On  the  other  hand.  Cole  has  shown  that  pneimionia 
may  be  caused  by  organisms  of  low  virulence.  Further,  we  have 
no  means  of  showing  that  the  ordinary  pneumococci  of  the  mouth, 
which  may  be  of  low  virulence  for  animals,  are  also  of  low  virulence 
for  man.    Against  the  importance  of  virulence  in  the  question  of 


Lobar  Pneumonia  281 

pneumococcus  infection,  is  the  rarity  with  which  lobar  pneumonia 
occurs  in  epidemics.  Also^  all  hospital  experience  is  against  any 
great  degree  of  contagiousness  in  lobar  pneumonia. 

The  work  of  Rosenow,  which  has  been  frequently  referred  to  in 
this  book,  is  of  importance  in  connection  with  the  subject  of  the 
mode  of  infection  in  lobar  pneumonia.  Under  Rosenow's  theory, 
which  was  described  in  detail  under  rheumatic  fever,  members  of 
the  pneumococcus-streptococcus  group  inhabiting  the  cavity  of  the 
mouth  or  throat,  particularly  the  tonsils,  may  encoimter  conditions 
favorable  to  the  acquirement  of  changed  biological  reactions  and 
selective  tissue  afl&nities.  These  organisms  may  thus  imder  certain 
circumstances  acquire  the  characteristics  of  pneumococd  of  increased 
virulence,  and  a  selective  tissue  afl&nity,  which  may  permit  them  to 
invade  the  limgs  and  produce  the  lesions  of  lobar  pneumonia. 

As  to  the  second  theory,  ahnost  nothing  is  known  concerning 
diminished  general  resistance,  and  its  importance.  It  has  been 
shown  that  habitual  users  of  alcohol  are  less  resistant  when  infection 
has  already  occurred,  and  there  is  some  experimental  evidence  to 
show  that  animals  suddenly  chilled  are  more  susceptible  to  pneumo- 
coccus infection  than  others.  On  the  other  hand,  the  frequency  of 
lobar  pneumonia  in  healthy  persons,  and  the  fact  that  previous 
disease  is  not  a  predisposing  cause,  are  strong  arguments  against 
the  theory  of  diminished  general  resistance. 

The  third  theory,  that  of  local  changes  in  the  lungs  being  the 
element  most  important  for  the  occurrence  of  infection,  is  interesting 
and  suggestive.  It  is  well  known  that  thoracic  trauma  may  be 
followed  by  pneiunonia.  It  is  possible  that  chilling  may  produce  a 
congestion  of  the  lung,  and  even  exudation,  before  the  entrance  of  the 
pneumococd  occurs.  Thus  anatomical  conditions  may  be  produced, 
highly  favorable  to  the  development  of  the  pneumococd  of  the 
upper  respiratory  tract.  The  study  of  artificially  produced  pneu- 
monia in  animals,  and  the  course  of  the  disease  in  man,  strongly 
suggest  the  possibility  of  local  changes  in  the  living  tissue  being  the 
chief  mechanism  by  which  infection  occurs. 

It  is  possible  that  infection  depends  on  a  combination  of  all  three 
factors.  The  question  is  one  of  the  important  unsettled  problems  in 
medicine,  and  further  knowledge  is  essential,  if  any  progress  is  to  be 
made  along  preventive  lines. 

Course  of  the  Infection. — The  prindpal  localization  of  the 
infection  in  lobar  pneumonia,  as  shown  by  its  characteristic  lesion, 
is  the  lungs.  Nevertheless,  the  pneumococcus  may  often  be  found 
in  cultures  from  the  blood  of  pneumonia  patients,  and  the  frequency 
of  the  finding  has  led  some  writers  to  regard  pneumococcus  infection 
as  essentially  a  septicemia,  with  the  pulmonary  lesion  simply  a  local 
manifestation  of  a  general  infection.      It  is  true,  not  only  that 
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pneumococci  are  often  found  in  the  blood  in  lobar  pneumonia,  but 
also  that  cases  sometimes  occur  in  which  the  pulmonary  lesion  is 
not  prominent,  the  septicemia  dominating  the  disease  picture. 
Nevertheless,  I  believe  it  to  be  a  sounder  view  that  the  chief  disease 
process  produced  by  the  pneumococcus  is  the  pneumonia,  and  that 
septicemia  is  a  secondary  manifestation.  The  pneumococcus  can- 
not be  found  in  the  blood  in  all  cases.  The  percentage  of  positive 
findings  vary  with  different  obscr\-ers.  The  highest  percentage 
obtained  in  this  country  has  been  91  per  cent  (Rosenow).  Dochez 
obtained  50  per  cent  and  Cole  30  per  cent  of  positive  cultures.  Cole 
believes  that  the  pneumococcus  is  only  found  in  the  blood  in  the 
severer  cases.     Invasion  of  the  blood  is  rare  in  children. 

The  most  probable  view  as  to  the  course  of  pneumonic  infection, 
is  that  the  lung  is  usually  the  primary  focus  of  infection.  The 
inflammation  and  lesion  is  a  defensive  reaction,  designed  to  limit 
the  spread  of  the  infection.  When  this  mechanism  is  defective, 
or  when  the  pneumococci  manifest  a  very  high  virulence,  invasion 
of  the  blood  occurs. 

The  pneumococci  may  at  times  cause  secondary  local  lesions  in 
other  organs,  which  they  reach,  either  by  direct  extension  from  the 
limg  to  adjacent  tissues,  or  through  the  blood  and  l>Tnph  channels. 

Lobar  pneumonia  is  a  self  limited  disease.  If  death  does  not 
occur,  the  patient  develops  an  increased  capacity  for  resistance, 
and  this  immunity  arrests  the  progress  of  the  infection.  The 
suddenness  with  which  this  sometimes  occurs  in  lobar  pneumonia 
is  the  most  striking  and  dramatic  feature  of  the  disease.  The  nature 
of  the  immunity  developed  in  pneumococcus  infection  will  be  dis- 
cussed under  the  heading  of  Problems  and  Research. 

PATHOLOGICAL  ANATOMY.— The  essential  lesion  in  lobar 
pneumonia  is  a  fibrinous  exudate  into  the  alveoli  and  bronchioles. 
The  exudate  contains  numerous  polynuclear  leukocytes,  and  some 
endothelial  leukocytes,  lymphocytes,  red  blood  corpuscles,  and  serum. 
In  the  spread  of  the  exudate,  the  alveoli  are  filled  before  the  bron- 
chioles, and  in  the  affected  areas  all  the  alveoli  are  involved.  The 
exudate  produces  a  consolidation,  which  passes  through  the  stages 
of  congestion,  red  hepatization,  grey  hepatization,  and  resolution. 
The  lesion  in  children  is  precisely  like  that  of  adults,  and  requires 
no  detailed  description. 

The  consolidation  usually  involves  part  or  whole  of  a  single  lobe. 
Much  less  commonly  more  than  one  lobe  in  the  same  oX  different  lungs 
are  involved;  very  rarely  an  entire  lung  is  solidified.  The  two  lungs 
are  involved  with  about  equal  frequency,  and  the  order  of  frequency 
in  the  various  lobes  is  first,  the  left  lower;  second,  the  right  upper; 
third,  the  right  lower;  fourth,  the  left  upper;  fifth,  the  right  middle. 
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The- inflammatory  process  begins  at  a  definite  focus,  and  spreads 
more  or  less  rapidly  through  the  lung  tissue  by  continuity  of  surface, 
forming  a  single  area  of  consolidation,  which  may  spread  until  the 
process  is  arrested  by  the  lobar  boundaries,  or  may  cease  to  spread 
before  the  entire  lobe  is  involved.  It  was  formerly  supposed  that 
the  consolidation  might  at  times  begin  in  the  central  portion  of  a 
lobe,  which  might  be  involved  for  some  time  before  the  disease 
reached  the  surface.  This  conception  of  a  "  central  pneumonia  '* 
was  framed  to  explain  certain  peculiarities  of  physical  examination 
sometimes  observed  in  lobar  pneumonia,  which  are  particularly 
common  in  infants  and  children.  It  was  never  supported  by  post- 
mortem evidence,  and  the  most  recent  evidence,  based  on  serial 
roentgenograms  of  the  chest,  suggests  that  in  lobar  pneumonia  the 
consolidation  always  begins  at  the  periphery  of  the  lobe,  near  the 
pleural  surface,  and  extends  both  laterally,  and  inward  toward  the 
hilus  of  the  limg.  The  term  "  central  pneumonia  "  should  be  entirely 
discarded,  as  it  is  probable  that  no  such  thing  occurs  in  pneumvcoccus 
infection  of  the  lung.  The  peculiarities  of  physical  examination  so  often 
seen  in  infants  and  children  are  to  be  explained  on  other  grounds. 

Unless  death  occurs,  the  consolidation  terminates  in  resolution. 
The  fibrinous  exudate  and  the  products  of  the  inflammation  become 
degenerated,  and  liquefied,  and  are  removed  partly  by  the  lymphatics, 
partly  by  phagocytic  leucocytes,  partly  by  being  coughed  up  through 
the  upper  air  passages.  The  period  of  resolution  usually  closely 
follows  the  cessation  of  the  evidences  of  active  infection;  sometimes, 
however,  resolution  may  not  occur  until  several  weeks  after  defer- 
vescence. In  rare  instances,  abscess  formation,  either  multiple  small 
abscesses,  or  a  single  large  one,  may  occur  in  the  consolidated  area. 
Gangrene  is  extremely  rare. 

The  pleura  is  usually  involved  in  lobar  pneumonia.  In  the 
majority  of  cases  there  is  a  fibrinous  pleurisy,  which  is  usually  so 
slight  as  not  to  affect  the  clinical  aspect  of  the  disease.  Sometimes 
fibrinous  pleurisy  may  be  so  extensive  that  the  physical  signs  in  the 
chest  are  much  modified,  the  term  "  pleuro-pneumonia "  being 
sometimes  applied  to  such  cases.  At  times  there  may  be  a  serous 
pleurisy,  in  which  the  exudate  is  either  absorbed,  or  becomes  purulent. 
At  other  times,  the  exudate  may  be  purulent  from  the  start. 

The  lesions  in  other  organs  produced  by  the  pneumococcus  in 
the  course  of  pneumonia  are  all  comparatively  rare.  The  pericardium 
is  sometimes  involved  by  continuity  of  surface,  the  lesion  being 
either  a  fibrinous  or  purulent  pericarditis  resembling  the  pleuritic 
lesions.  In  rare  cases  the  pneumococcus  is  carried  to  the  meninges, 
causing  an  acute  meningitis  with  a  copious  exudate  of  fibrin  and 
pus.  Occasionally  peritonitis,  arthritis,  and  parotitis  are  seen  as 
rare  complications. 
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The  kidneys  are  frequentiy  aflfected  in  lobar  pneumonia,  not  by 
direct  invasion  with  pnemnococd,  but  by  the  toxins  of  the  disease. 
The  commonest  lesion  is  degenerative,  mainly  involving  the  tubules. 

SYMPTOMS.  Typical  Course. — ^In  an  infant  or  young  child, 
after  a  few  hours  of  slight  indisposition,  fever  develops.  The  fever 
may  be  preceded  by  vomiting.  The  child  is  dull  and  heavy,  and  is 
apt  to  refuse  food,  and  at  times  cries  out  or  whimpers  as  if  in  pain. 
Older  children  often  complain  of  headache,  or  of  pain  which  they  are 
likely  to  refer  to  the  abdomen.  The  thirst,  dry  skin,  and  restlessness, 
which  usually  accompany  fever  are  present.  The  temperature  is 
usually  between  103°  and  105°  F.,  and  the  pulse  120  to  160.  The 
respiration  is  notably  accelerated,  bearing  a  ratio  of  i  to  3  or  i  to  2 
to  the  pulse.    Cough  is  usually  absent  on  the  first  day. 

On  the  second  day,  the  child  is  no  better;  all  the  symptoms 
continue,  and  slight  cough  usually  develops.  After  this  the  patient 
becomes  more  comfortable;  there  is  less  evidence  of  pain  or  discomfort, 
sleep  is  better,  the  main  symptoms  being  continued  fever,  rapid 
respirations,  apathy,  and  cough.  These  symptoms  continue  with 
little  change  until  the  sixth  or  seventh  day,  when  a  sudden  improve- 
ment occurs.  There  is  less  fever,  and  the  temperature  falls  rapidly 
to  normal  or  subnormal.  With  the  fall  of  temperature,  the  pulse 
and  respirations  also  drop,  and  return  a  little,  more  slowly  to  the 
normal.    The  appetite  soon  returns,  and  convalescence  is  rapid. 

The  Onset. — The  onset  of  lobar  pneumonia,  while  acute  and 
rapid,  is  less  violent  and  stormy  than  would  appear  from  the  usual 
descriptions.  This  is  particularly  true  in  infants.  Li  older  children 
the  onset  is  sometimes  more  stormy,  with  a  chill  or  chilly  sensations, 
prostration,  and  severe  pain.  Li  infants  and  young  children  a  chill 
is  practically  never  seen.  Convulsions,  which  are  stated  by  some 
writers  to  replace  the  chill,  are  very  rare.  Cough  is  slight  or  absent. 
Vomiting  is  comparatively  common.  The  main  features  of  the 
onset  are  high  fever,  accompanied  by  apathy  or  drowsiness. 

Temperature. — The  temperature  rises  rapidly,  and  remains  high, 
103°  to  105°  F.  Li  infants,  a  temperature  over  105°  F.  is  not 
uncommon.  It  is  not  so  regularly  sustained  as  in  adults,  remissions 
of  one  or  two  degrees  being  common;  in  infants  still  greater  remis- 
sions, of  three  to  five  degrees  are  often  seen.  These  remissions 
are  most  marked  in  the  early,  and  again  in  the  last  days  of  the  febrile 
period.  The  average  duration  of  the  fever  is,  as  in  adults,  six  or 
seven  days.  A  shorter  duration  is  often  seen,  especially  in  infants. 
In  fatal  cases  the  average  duration  is  somewhat  longer  than  in  those 
which  recover.  Toward  the  end  of  the  febrile  period,  especially  in 
infants,  the  remissions  may  amoimt  to  pseudocrises.  Although  crisis 
occurs  in  more  than  half  the  cases,  the  fever  terminates  less  frequently 
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by  crisis  in  infants  than  in  older  children,  this  being  especially  true 
in  the  first  year.  Lysis  is  usually  fairly  rapid,  and  is  apt  to  be  slower 
in  cases  of  long  duration. 

Pulse. — ^The  pulse  is  full  and  bounding  at  first,  and  accelerated, 
averaging  between  150  and  170  in  infants,  and  120  to  140  in  older 
children.  As  the  disease  progresses  it  becomes  less  full,  but  serious 
disturbance  of  the  circulation  from  the  toxemia  of  the  disease,  as 
shown  by  small,  rapid,  irregular,  intermitting,  or  dicrotic  pulse,  is 
seen  much  less  often  than  in  adults. 

Respiration. — The  respiration  is  always  accelerated,  the  average 
rate  being  between  50  and  80.  In  older  children  it  may  be  below 
50,  and  in  infants,  it  may  be  over  80.  The  ratio  of  the  respiratory 
rate  to  the  pulse  rate  is  always  disturbed,  and  this  constitutes  the 
only  clinical  feature  which  definitely  points  to  the  lungs  as  the  seat 
of  the  disease.  The  proportion  is  at  least  i  to  3,  and  may  even  be 
as  great  as  i  to  2.  The  breathing  is  often  accompanied  by  an 
expiratory  catch,  grunt  or  groan,  which  is  a  fairly  common  and 
characteristic  symptom.  The  breathing  is  usually  not  notably 
labored  with  movement  of  the  accessory  muscles  of  respiration,  but 
is  shallow  and  suppressed.  Movement  of  the  alae  nasi  is  often 
present,  but  may  be  absent,  and  is  not  pathognomonic,  nor  is  it  so 
characteristic  as  is  the  expiratory  catch  or  groan. 

Cough. — Cough  is  often  absent  at  the  onset,  but  usually  develops 
in  the  course  of  the  disease.  It  is  seldom  a  prominent  symptom  in 
infants,  and  usually  does  not  attract  attention  unless  the  infant  is 
disturbed.  In  older  children,  cough  is  a  more  noticeable  symptom, 
and  is  often  painful.  There  is  rarely  any  expectoration  until  the 
later  years  of  childhood  are  reached,  and  consequently  the  "  rusty 
sputum ''  so  characteristic  of  pneumonia  in  adults  is  rarely  seen. 

Pain. — Pain  is  a  difficult  symptom  to  estimate  in  infants,  but, 
so  far  as  can  be  judged  by  their  actions,  is  often  present.  It  is 
shown  by  whimpering  or  crying  when  the  infants  are  disturbed, 
or  by  their  keeping  very  quiet  with  a  frowning  expression  of  face. 
In  older  children  pain  is  often  a  prominent  symptom.  It  is  frequently 
referred  to  the  abdomen,  particularly  in  the  early  part  of  the  attack. 
Later  it  may  be  referred  to  the  side  of  the  chest,  and  is  increased 
by  deep  respiration  or  coughing. 

The  Digestive  Tract. — This  is  usually  more  or  less  disturbed 
in  lobar  pneumonia.  Anorexia  is  usually  very  marked,  and  the 
tongue  is  dry  and  coated.  Vomiting  is  not  very  common  after  the 
onset,  but  diarrhea  is  often  seen  in  infants,  and  may  be  serious. 
Constipation  is  much  less  common,  and  is  most  often  seen  in  older 
children.    Abdominal  distention  is  frequently  seen  in  infants,  and 
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may  be  a  symptom  of  grave  import,  difficult  to  relieve  and  hastening 
a  fatal  termination. 

Nervous  System. — The  nervous  system  is  always  more  or  less 
affected  by  the  toxemia  of  the  disease.  The  usual  mental  condition 
is  one  of  apathy  or  drowsiness.  I  have  occasionally  seen  delirium 
or  evidences  of  cerebral  excitement  in  infants,  but  this  is  unusual. 
In  middle  and  late  childhood,  delirium  at  night  is  much  more 
common,  and  while  usually  there  is  only  a  mild  wandering,  in  severer 
cases  there  may  be  marked  cerebral  excitement,  with  continual 
movement  of  the  head,  muscular  twitchings,  rigidity  of  the  neck  and 
upper  extremities,  retraction  of  the  head,  and  Kemig's  sign.     These 


Female,  8  years  old.  The  part  ot  the  lung  involved  by  the 
pneumonic  process  'a  shown  by  blacic  lines,  and  the  area  of  diminished  resonance  and 
the  fine  rftles  are  nuriced  by  blacL  spots. 

symptoms  usually  occur  comparatively  early  in  the  course  of  the 
disease,  and  while  they  are  strongly  suggestive  of  meningitis,  they 
are  usually  not  due  to  meningitis,  but  are  due  to  cerebral  irritation 
from  the  toxin  of  the  disease.  An  actual  meningitis  may  develop 
as  a  complication  of  pneumonia,  but  is  rare,  and  when  it  does  occur, 
it  Usually  develops  late.  Functional  disturbance  suggesting  menin- 
gitis, however,  is  not  uncommon,  and  may  counterfeit  a  true  menin- 
gitis in  every  important  respect. 

The  Skin. — Flushing  of  the  cheeks  is  uncommon  in  infants  and 
young  children,  and  has  no  diagnostic  value  either  as  to  the  presence 
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by  crisis  in  infants  than  in  older  children,  this  being  especially  true 
in  the  first  year.  Lysis  is  usually  fairly  rapid,  and  is  apt  to  be  slower 
in  cases  of  long  duration. 

Pulse. — ^The  pulse  is  full  and  bounding  at  first,  and  accelerated, 
averaging  between  150  and  170  in  infants,  and  120  to  140  in  older 
children.  As  the  disease  progresses  it  becomes  less  full,  but  serious 
disturbance  of  the  circulation  from  the  toxemia  of  the  disease,  as 
shown  by  small,  rapid,  irregular,  intermitting,  or  dicrotic  pulse,  is 
seen  much  less  often  than  in  adults. 

Respiration. — The  respiration  is  always  accelerated,  the  average 
rate  being  between  50  and  80.  In  older  children  it  may  be  below 
50,  and  in  infants,  it  may  be  over  80.  The  ratio  of  the  respiratory 
rate  to  the  pulse  rate  is  always  disturbed,  and  this  constitutes  the 
only  clinical  feature  which  definitely  points  to  the  lungs  as  the  seat 
of  the  disease.  The  proportion  is  at  least  i  to  3,  and  may  even  be 
as  great  as  i  to  2.  The  breathing  is  often  accompanied  by  an 
expiratory  catch,  grunt  or  groan,  which  is  a  fairly  common  and 
characteristic  symptom.  The  breathing  is  usually  not  notably 
labored  with  movement  of  the  accessory  muscles  of  respiration,  but 
is  shallow  and  suppressed.  Movement  of  the  alae  nasi  is  often 
present,  but  may  be  absent,  and  is  not  pathognomonic,  nor  is  it  so 
characteristic  as  is  the  expiratory  catch  or  groan. 

Cough. — Cough  is  often  absent  at  the  onset,  but  usually  develops 
in  the  course  of  the  disease.  It  is  seldom  a  prominent  symptom  in 
infants,  and  usually  does  not  attract  attention  unless  the  infant  is 
disturbed.  In  older  children,  cough  is  a  more  noticeable  symptom, 
and  is  often  painful.  There  is  rarely  any  expectoration  until  the 
later  years  of  childhood  are  reached,  and  consequently  the  "  rusty 
sputum  "  so  characteristic  of  pneumonia  in  adults  is  rarely  seen. 

Pain. — Pain  is  a  difficult  symptom  to  estimate  in  infants,  but, 
so  far  as  can  be  judged  by  their  actions,  is  often  present.  It  is 
shown  by  whimpering  or  crying  when  the  infants  are  disturbed, 
or  by  their  keeping  very  quiet  with  a  frowning  expression  of  face. 
In  older  children  pain  is  often  a  prominent  s>Tnptom.  It  is  frequently 
referred  to  the  abdomen,  particularly  in  the  early  part  of  the  attack. 
Later  it  may  be  referred  to  the  side  of  the  chest,  and  is  increased 
by  deep  respiration  or  coughing. 

The  Digestive  Tract. — This  is  usually  more  or  less  disturbed 
in  lobar  pneumonia.  Anorexia  is  usually  very  marked,  and  the 
tongue  is  dry  and  coated.  Vomiting  is  not  very  common  after  the 
onset,  but  diarrhea  is  often  seen  in  infants,  and  may  be  serious. 
Constipation  is  much  less  common,  and  is  most  often  seen  in  older 
children.    Abdominal  distention  is  frequently  seen  in  infants,  and 
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may  be  a  symptom  of  grave  import,  difficult  to  relieve  and  Itastening 
a  fatal  termination. 

Nervous  System. — The  nervous  system  is  always  more  or  less 
affected  by  the  toxemia  of  the  disease.  The  usual  mental  condition 
is  one  of  apathy  or  drowsiness.  I  have  occasionally  seen  delirium 
or  evidences  of  cerebral  excitement  in  infants,  but  this  is  unusual. 
In  middle  and  late  childhood,  delirium  at  night  is  much  more 
common,  and  while  usually  there  is  only  a  mild  wandering,  in  severer 
cases  there  may  be  marked  cerebral  excitement,  with  continual 
movement  of  the  head,  muscular  twitchings,  rigidity  of  the  neck  and 
upper  extremities,  retraction  of  the  head,  and  Kemig's  sign.    These 


Lobar  pneumonia.  Female,  8  years  old.  The  part  of  the  lung  involved  by  the 
pneumonic  process  is  shown  by  black  lines,  and  the  area  of  diminished  resonance  and 
the  fine  idlea  are  marked  by  black  spots. 

symptoms  usually  occur  comparatively  early  in  the  course  of  the 
disease,  and  while  they  are  strongly  suggestive  of  meningitis,  they 
are  usually  not  due  to  meningitis,  but  are  due  to  cerebral  irritation 
from  the  toxin  of  the  disease.  An  actual  meningitis  may  develop 
as  a  complication  of  pneumonia,  but  is  rare,  and  when  it  does  occur, 
it  iJsually  develops  late.  Functional  disturbance  suggesting  menin- 
gitis, however,  is  not  uncommon,  and  may  counterfeit  a  true  menin- 
gitis in  every  important  respect. 

TiiE  Skin. — Flushing  of  the  cheeks  is  uncommon  in  infants  and 
young  children,  and  has  no  diagnostic  value  either  as  to  the  presence 
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by  crisis  in  infants  than  in  older  children,  this  being  especially  true 
in  the  first  year.  Lysis  is  usually  fairly  rapid,  and  is  apt  to  be  slower 
in  cases  of  long  duration. 

Pulse. — ^The  pulse  is  full  and  bounding  at  first,  and  accelerated, 
averaging  between  150  and  170  in  infants,  and  120  to  140  in  older 
children.  As  the  disease  progresses  it  becomes  less  full,  but  serious 
disturbance  of  the  circulation  from  the  toxemia  of  the  disease,  as 
shown  by  small,  rapid,  irregular,  intermitting,  or  dicrotic  pulse,  is 
seen  much  less  often  than  in  adults. 

Respiration. — The  respiration  is  always  accelerated,  the  average 
rate  being  between  50  and  80.  In  older  children  it  may  be  below 
50,  and  in  infants,  it  may  be  over  80.  The  ratio  of  the  respiratory 
rate  to  the  pulse  rate  is  always  disturbed,  and  this  constitutes  the 
only  clinical  feature  which  definitely  points  to  the  lungs  as  the  seat 
of  the  disease.  The  proportion  is  at  least  i  to  3,  and  may  even  be 
as  great  as  i  to  2.  The  breathing  is  often  accompanied  by  an 
expiratory  catch,  grunt  or  groan,  which  is  a  fairly  common  and 
characteristic  symptom.  The  breathing  is  usually  not  notably 
labored  with  movement  of  the  accessory  muscles  of  respiration,  but 
is  shallow  and  suppressed.  Movement  of  the  alae  nasi  is  often 
present,  but  may  be  absent,  and  is  not  pathognomonic,  nor  is  it  so 
characteristic  as  is  the  expiratory  catch  or  groan. 

Cough. — Cough  is  often  absent  at  the  onset,  but  usually  develops 
in  the  course  of  the  disease.  It  is  seldom  a  prominent  symptom  in 
infants,  and  usually  does  not  attract  attention  imless  the  infant  is 
disturbed.  In  older  children,  cough  is  a  more  noticeable  symptom, 
and  is  often  painful.  There  is  rarely  any  expectoration  until  the 
later  years  of  childhood  are  reached,  and  consequently  the  "  rusty 
sputum ''  so  characteristic  of  pneumonia  in  adults  is  rarely  seen. 

Pain. — Pain  is  a  difficult  symptom  to  estimate  in  infants,  but, 
so  far  as  can  be  judged  by  their  actions,  is  often  present.  It  is 
shown  by  whimpering  or  crying  when  the  infants  are  disturbed, 
or  by  their  keeping  very  quiet  with  a  frowning  expression  of  face. 
In  older  children  pain  is  often  a  prominent  symptom.  It  is  frequently 
referred  to  the  abdomen,  particularly  in  the  early  part  of  the  attack. 
Later  it  may  be  referred  to  the  side  of  the  chest,  and  is  increased 
by  deep  respiration  or  coughing. 

The  Digestive  Tract. — This  is  usually  more  or  less  disturbed 
in  lobar  pneumonia.  Anorexia  is  usually  very  marked,  and  the 
tongue  is  dry  and  coated.  Vomiting  is  not  very  common  after  the 
onset,  but  diarrhea  is  often  seen  in  infants,  and  may  be  serious. 
Constipation  is  much  less  common,  and  is  most  often  seen  in  older 
children.    Abdominal  distention  is  frequently  seen  in  infants,  and 
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may  be  a  symptom  of  grave  import,  difficult  to  relieve  and  hastening 
a  fatal  termination. 

Nervous  System.— The  nervous  system  is  always  more  or  less 
affected  by  the  toxemia  of  the  disease.  The  usual  mental  condition 
is  one  of  apathy  or  drowsiness.  I  have  occasionally  seen  delirium 
or  evidences  of  cerebral  excitement  in  infants,  but  this  is  unusual. 
In  middle  and  late  childhood,  delirium  at  night  is  much  more 
common,  and  while  usually  there  is  only  a  mild  wandering,  in  severer 
cases  there  may  be  marked  cerebral  excitement,  with  continual 
movement  of  the  head,  muscular  twitchings,  rigidity  of  the  neck  and 
upper  extremities,  retraction  of  the  head,  and  Kemig's  sign.    These 


Lobar  pneumonia.    Female,  S  yean  old.    The  part  of  the  lunj;  involved  by  the 
pneumonic  process  is  shown  by  black  lines,  and  the  area  of  dimini^ed  r 
*'"'  " *' e  marked  by  black  spots. 
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symptoms  usually  occur  comparatively  early  in  the  course  of  the 
disease,  and  while  they  are  strongly  suggestive  of  meningitis,  they 
are  usually  not  due  to  meningitis,  but  are  due  to  cerebral  irritation 
from  the  toxin  of  the  disease.  An  actual  meningitis  may  develop 
as  a  complication  of  pneumonia,  but  is  rare,  and  when  it  does  occur, 
it  Usually  develops  late.  Functional  disturbance  suggesting  menin- 
gitis, however,  is  not  uncommon,  and  may  counterfeit  a  true  menin- 
gitis in  every  important  respect. 

The  Skin. — Flushing  of  the  checks  is  uncommon  in  infants  and 
young  children,  and  has  no  diagnostic  value  cither  as  to  the  presence 
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by  crisis  in  infants  than  in  older  children,  this  being  especially  true 
in  the  first  year.  Lysis  is  usually  fairly  rapid,  and  is  apt  to  be  slower 
in  cases  of  long  duration. 

Pulse. — The  pulse  is  full  and  bounding  at  first,  and  accelerated, 
averaging  between  150  and  170  in  infants,  and  120  to  140  in  older 
children.  As  the  disease  progresses  it  becomes  less  full,  but  serious 
disturbance  of  the  circulation  from  the  toxemia  of  the  disease,  as 
shown  by  small,  rapid,  irregular,  intermitting,  or  dicrotic  pulse,  is 
seen  much  less  often  than  in  adults. 

Respiration. — The  respiration  is  always  accelerated,  the  average 
rate  being  between  50  and  80.  In  older  children  it  may  be  below 
50,  and  in  infants,  it  may  be  over  80.  The  ratio  of  the  respiratory 
rate  to  the  pulse  rate  is  always  disturbed,  and  this  constitutes  the 
only  clinical  feature  which  definitely  points  to  the  lungs  as  the  seat 
of  the  disease.  The  proportion  is  at  least  i  to  3,  and  may  even  be 
as  great  as  i  to  2.  The  breathing  is  often  accompanied  by  an 
expiratory  catch,  grunt  or  groan,  which  is  a  fairly  conmion  and 
characteristic  symptom.  The  breathing  is  usually  not  notably 
labored  with  movement  of  the  accessory  muscles  of  respiration,  but 
is  shallow  and  suppressed.  Movement  of  the  alae  nasi  is  often 
present,  but  may  be  absent,  and  is  not  pathognomonic,  nor  is  it  so 
characteristic  as  is  the  expiratory  catch  or  groan. 

Cough. — Cough  is  often  absent  at  the  onset,  but  usually  develops 
in  the  course  of  the  disease.  It  is  seldom  a  prominent  symptom  in 
infants,  and  usually  does  not  attract  attention  unless  the  infant  is 
disturbed.  In  older  children,  cough  is  a  more  noticeable  symptom, 
and  is  often  painful.  There  is  rarely  any  expectoration  until  the 
later  years  of  childhood  are  reached,  and  consequently  the  "  rusty 
sputum  "  so  characteristic  of  pneumonia  in  adults  is  rarely  seen. 

Pain. — Pain  is  a  difficult  symptom  to  estimate  in  infants,  but, 
so  far  as  can  be  judged  by  their  actions,  is  often  present.  It  is 
shown  by  whimpering  or  crying  when  the  infants  are  disturbed, 
or  by  their  keeping  very  quiet  with  a  frownmg  expression  of  face. 
In  older  children  pain  is  often  a  prominent  symptom.  It  is  frequently 
referred  to  the  abdomen,  particularly  in  the  early  part  of  the  attack. 
Later  it  may  be  referred  to  the  side  of  the  chest,  and  is  increased 
by  deep  respiration  or  coughing. 

The  Digestive  Tract. — This  is  usually  more  or  less  disturbed 
in  lobar  pneumonia.  Anorexia  is  usually  very  marked,  and  the 
tongue  is  dry  and  coated.  Vomiting  is  not  very  common  after  the 
onset,  but  diarrhea  is  often  seen  in  infants,  and  may  be  serious. 
Constipation  is  much  less  common,  and  is  most  often  seen  in  older 
children.    Abdominal  distention  is  frequently  seen  in  infants,  and 
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may  be  a  symptom  of  grave  import,  difficult  to  relieve  and  hastening 
a  fatal  termination. 

Nervous  Systeu. — The  nervous  system  is  always  more  or  less 
affected  by  the  toxemia  of  the  disease.  The  usual  mental  condition 
is  one  of  apathy  or  drowsiness.  I  have  occasionally  seen  delirium 
or  evidences  of  cerebral  excitement  in  infants,  but  this  is  unusual. 
In  middle  and  late  childhood,  delirium  at  night  is  much  more 
common,  and  while  usually  there  is  only  a  mild  wandering,  in  severer 
cases  there  may  be  marked  cerebral  excitement,  with  continual 
movement  of  the  head,  muscular  twitchings,  rigidity  of  the  neck  and 
upper  extremities,  retraction  of  the  head,  and  Kemig's  sign.    These 


Fig.  3 


Lobar  pneumonia.  Female,  8  yeara  old.  The  part  of  the  luiu  involved  by  the 
pneumonic  process  is  shown  by  black  lines,  and  the  area  of  diminished  resonance  and 
the  6ne  idles  are  marked  by  black  spots. 

symptoms  usually  occur  comparatively  early  in  the  course  of  the 
disease,  and  while  they  are  strongly  suggestive  of  meningitis,  they 
are  usually  not  due  to  meningitis,  but  are  due  to  cerebral  irritation 
from  the  toxin  of  the  disease.  An  actual  meningitis  may  develop 
as  a  complication  of  pneumonia,  but  is  rare,  and  when  it  does  occur, 
it  Usually  develops  late.  Functional  disturbance  suggesting  menin- 
gitis, however,  is  not  uncommon,  and  may  counterfeit  a  true  menin- 
gitis in  every  important  respect. 

The  Skin. — Flushing  of  the  cheeks  is  uncommon  in  infants  and 
young  children,  and  has  no  diagnostic  value  either  as  to  the  presence 
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of  pneumonia  or  as  to  its  location.  Cyanosis  is  not  seen  except 
in  exceptionally  severe  cases.  Pallor  is  common,  especially  in  the 
severer  cases.    Herjies  labialis  is  unusual  in  children. 

TiiE  Urine. — Most  textbooks  agree  that  the  Iddneys  are  rarely 
involved  in  lobar  pneumonia.  These  statements  are  probably  based 
on  the  examinations  of  the  urines  of  older  children.  The  urine  is 
alwa)'s  scanty,  high-colored,  concentrated,  loaded  with  urates,  and 
with  a  marked  diminution  of  chlorides.  Albumin  and  casts  are 
rarely  seen  in  older  children,  but  in  infants  are  quite  common. 


Lobar  pneumonia.    Three 


The  Blood.  — Lcukoc\tOsis  is  the  rule  in  children  as  in  adults, 
varying  from  20,000  to  50,000.  The  increase  is  chiefly  in  the 
polymorphonuclear  cells.  The  behavior  of  the  leukocyte  count  is 
of  no  value  in  prognosis. 

PHYSICAL  EXAMINATION.  The  Lungs— The  signs  in  the 
chest  in  childhood  are  in  their  general  characteristics  the  same  as  in 
the  adult,  namely  dulness,  bronchial  breathing,  bronchial  voice 
sounds,  and  crepitant  riiJes,  confined  to  a  single  lobe  of  the  lungs. 
In  some  cases,  especially  in  later  childhood,  but  occasionally  in 
infants,  the  signs  in  the  lungs  are  exactly  like  those  in  adults. 
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Usually,  however,  there  are  certain  differences  between  the  physical 
signs  of  children  and  adults,  which  differences  are  more  marked  the 
younger  the  patients.  The  principal  differences  in  childhood  are 
the  following:  i,  the  signs  are  very  often  late  in  appearing;  2,  the 
respiration  even  though  bronchial  in  quality,  is  apt  to  be  diminished 
in  intensity;  3,  prolonged  expiration  is  often  not  noticeable,  even  when 
the  breathing  is  bronchial  in  quality.  As  to  the  first  difference, 
there  is  no  rule  for  the  time  when  the  physician  first  detects  signs 
of  consolidation  in  the  chest.  Signs  may  develop  just  after  the 
onset,  or,  in  extreme  cases,  may  not  be  found  till  the  day  of  the 
crisis.  The  diminution  in  the  intensity  of  the  respiration  on  auscul- 
tation is  very  important.  The  breathing  and  voice  sounds  are  usually 
diminished  during  the  first  few  days  after  the  development  of  signs, 
and  often  remain  less  loud  than  on  the  unaffected  side  of  the  chest 
throughout  the  course  of  the  disease;  sometimes  they  become  loud 
toward  the  end.  .  The  physician  must  learn  to  recognize  bronchial 
breathing  in  children  entirely  by  its  quality,  as  it  cannot  be  properly 
described;  no  text-book  description  is  adequate.  He  cannot  rely 
on  prolongation  of  the  expiration,  as  this  is  often  not  notable  in 
children,  or  the  expiration  is  replaced  by  a  grunt  or  cry.  He  must 
judge  mainly  by  the  peculiar  high  pitched,  tubular  quality  of  the 
respiration,  which,  even  though  very  faint,  seems  to  come  from  a 
point  intermediate  between  the  ear  and  the  chest  wall.  The  normal 
breathing  of  infants  and  young  children  is  loud  and  harsh.  The 
breathing  heard  over  a  consolidation  in  infants  and  young  children 
is  usually  less  loud,  and  is  never  harsh,  and  often  resembles  the 
normal  breathing  of  adults,  the  bronchial  quality  only  coming  out 
when  the  infant  cries  or  draws  a  deeper  breath.  Whenever  there  is 
a  difference  between  the  two  sides,  and  doubt  as  to  the  interpretation 
of  the  signs,  it  is  usually  correct  to  consider  the  louder  harsher  side 
the  normal,  and  the  fainter  side  the  consolidated.  Of  course  loud 
breathing  is  sometimes  heard  over  a  consolidation,  but  in  such  a 
case  its  bronchial  character  is  unmistakeable. 

The  first  sign  usually  noted  is  an  area  in  one  lobe  where  the  intensity 
of  the  respiration  is  diminished  as  compared  with  the  rest  of  the 
chest.  The  next  step  is  the  appearance  of  slight  dulness  to  percussion 
over  this  area,  which  may  also  have  a  slightly  tympanitic  character. 
At  some  time  during  this  early  stage,  fine  crepitant  rales  may  be 
heard  over  the  suspicious  area,  coming  usually  at  the  end  of  inspira- 
tion. These  rfiles  when  heard  are  a  great  aid  in  diagnosis,  but  they 
are  often  only  present  for  a  short  time,  and  may  be  missed. 

In  the  next  stage  dulness  becomes  more  marked,  although  flatness 
is  rare,  unless  there  is  an  extensive  accompanying  pleurisy.  The 
respiration  over  the  dull  area  remains  diminished  in  intensity,  and 
gradually  assumes  a  slight  bronchial  character.     In  this  stage  the 
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vocal  resonance  and  tactile  fremitus  may  be  increased  in  intensity 
or  they  may  be  diminished;  the  latter  is  found  when  there  is  much 
pleurisy.  Finally  there  appears  in  some  part  of  the  dull  area  a 
definitely  circumscribed  spot,  in  which  the  bronchial  character  of 
the  breathing  is  quite  manifest.  Even  in  this  stage,  the  breathing 
usually  remains  diminished  in  intensity.  These  signs  may  last  until 
recovery  or  death  takes  place,  or  the  area  of  bronchial  breathing  may 
spread  all  over  the  dull  area,  finally  becoming  loud,  and  resembling 
the  bronchial  breathing  of  the  adult. 

These  changes  may  take  place  rapidly  or  slowly.  They  may, 
especially  in  older  children,  reach  full  development  early,  or,  especially 
in  infants,  they  may  not  reach  it  till  the  day  of  the  crisis.  After 
the  crisis  or  beginning  of  lysis,  resolution  begins,  and  the  signs  of 
consolidation  disappear,  either  rapidly  or  slowly.  The  pure  bronchial 
breathing  becomes  broncho-vesicular,  and  finally  vesicular.  Mean- 
while moist  r&les  of  all  kinds  appear  over  the  dull  area.  Very  slight 
dulness,  and  slightly  diminished  respiration  may  persist  for  some  time. 

The  signs  are  usually  confined  to  one  lobe,  and  may  involve  all 
or  part  of  a  lobe.  In  rare  cases  there  may  be  consolidation  in 
another  lobe.  In  the  lower  lobes,  bronchial  breathing  most  often 
appears  first  near  the  angle  of  the  scapula.  In  the  upper  lobes,  the 
most  important  point  to  auscult  for  bronchial  breathing  is  not  below 
or  above  the  clavicle  in  front,  but  either  near  the  posterior  axillary 
fold,  or  in  the  apex  of  the  axilla. 

The  difTerences  in  the  physical  signs  in  the  chest  in  children  and 
adults  are  best  explained  by  the  peculiar  anatomy  of  the  lungs  in 
early  life.  In  young  children  the  proportion  of  alveolar  air  space  to 
bronchial  air  space  is  much  less  than  in  adults,  and  it  is  the  greater 
proportion  of  bronchioles  which  gives  to  normal  puerile  breathing 
its  loud  harsh  quality.  The  pouring  out  of  exudate  causes  a 
diminution  of  this  loud  harsh  quality,  and  the  breathing  becomes 
relatively  diminished  in  ijitensity.  Bronchial  breathing  is  caused 
by  the  transmission  of  the  sounds  from  the  trachea  and  primary 
bronchi  through  a  solidified  area.  Air-containing  tissue  interferes 
with  such  transmission.  There  is  often  a  delay  in  the  extension 
of  the  solidified  area  from  the  surface  to  the  region  of  the  hilus,  and 
consequently  a  delay  in  tlie  transmission  of  the  bronchial  breathing. 
Furthermore,  in  children,  the  transmission  of  bronchial  breathing 
is  less  perfect  than  in  adults,  as  the  medium-sized  bronchi  do  not 
fill  with  exudate,  and,  being  in  greater  proportion  to  the  alveoli, 
interfere  with  transmission.  Only  when  they  fill  with  exudate  is 
the  transmission  of  bronchial  breathing  perfect  in  children,  and  they 
either  do  not  fill  at  all,  or  fill  only  as  resolution  is  approached. 

Occasionally  there  may  be  noted  a  limitation  of  the  excursion  of 
the  chest  wall  on  the  affected  side.     Often,  during  the  height  of  the 
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consolidation  the  resonance  of  the  unaffected  portions  of  the  chest 
is  exaggerated  and  even  tympanitic.  The  breathing  and  voice  sounds 
are  often  louder  over  the  healthy  lung  than  they  were  before  con- 
solidation occurred.  Pleuritic  friction  rubs  are  sometimes  heard, 
especially  during  and  even  after  resolution. 

VARIATIONS  IN  TYPE.  Abortive.— In  both  infancy  and 
childhood  it  is  not  imcommon  for  the  course  of  lobar  pneumonia  to 
be  shorter  than  the  average.  The  crisis  may  occur  from  the  third 
to  the  fifth  day  in  these  cases.  A  type  almost  peculiar  to  the  first 
two  years  is  the  "  abortive."  The  onset  is  the  same  as  in  the  usual 
type,  and  diminished  breathing  with  slight  dulness,  may  appear  in 
the  lung.  After  twenty-four  to  forty-eight  hours  however,  the 
temperature  falls,  usually  by  crisis,  and  the  lungs  clear  rapidly. 

Prolonged  Type. — Prolonged  cases  are  also  not  unusual,  especially 
in  infancy.  Sometimes  the  temperature  continues,  with  exacerba- 
tions and  remissions,  for  a  varying  period  which  may  reach  the 
tenth  or  fourteenth  day,  or  even  later.  During  this  time  in  some 
cases  there  is  no  change  in  the  physical  signs  to  account  for  the 
continuance  of  fever.  In  other  cases  there  is  either  evidence  of 
extension  of  the  consolidation  in  the  same  lobe,  or  evidence  of  fresh 
consolidation  in  some  other  lobe.  Pseudocrises  are  common  in  these 
prolonged  cases.  It  is  not  known  whether  they  represent  continued 
activity  of  the  pneumococcus  infection,  or  a  mixed  infection.  Empy- 
ema is  always  suggested  in  these  cases  and  can  only  be  excluded  by 
repeated  careful  examinations  of  the  chest.  Sometimes  the  temper- 
ature goes  up  after  a  period  of  normal  temperature.  This  also  may 
be  due  to  reinfection  in  some  other  lobe,  or  it  may  be  due  to  empyema 
or  some  other  complication. 

In  some  cases,  the  fall  of  temperature  in  lobar  pneumonia  is  not 
followed  by  resolution.  The  temperature  remains  normal,  but  the 
signs  of  consolidation  in  the  lungs  persist  for  an  indefinite  period. 
In  most  of  these  cases  of  "  unresolved  pneumonia,^'  resolution  event- 
ually occurs.  Unresolved  pneumonia  is  rare  in  early  life,  and  is 
more  often  seen  in  bronchopneumonia  than  in  lobar  pneumonia. 
Rarely  the  unresolved  area  may  become  the  seat  of  secondary 
tuberculous  infection,  which  is  shown  by  the  reappearance  of  irregular 
fever,  and  a  gradual  change  in  the  physical  signs. 

Severe  Type. — As  compared  with  the  disease  in  adults,  lobar 
pneumonia  in  children  is  a  very  mild  disease.  Severe  toxemia, 
with  circulatory  failure,  is  comparatively  rare.  Nevertheless,  at 
times  severe  cases  occur,  in  which  there  is  a  pronounced  nervous 
disturbance,  or  s>'mptoms  of  circulatory  or  respiratory  failure. 

The  signs  of  circulatory  failure  are  cold  extremities,  pallor,  muscular 
weakness,  and  a  pulse  which  is  rapid,  compressible,  and  sometimes 
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irregular.    The   signs   of   respiratory   failure   are   very   rapid   and 
superficial  breathing,  cyanosis,  and  loud  tracheal  r&les. 

Death  may  occur  early  in  the  disease,  when  the  consolidation  is 
widespread,  involving  more  than  one  lobe.  In  most  uncomplicated 
fatal  cases,  it  occurs  toward  the  time  when  the  crisis  is  expected,  the 
usual  cause  being  circulatory  failure.  A  fatal  ending  is  more  apt 
to  occur  w^hen  some  complication  develops. 

Abdominal  Type, — The  thoracic  pain  due  to  the  pleurisy  which 
accompanies  lobar  pneumonia  is  in  childhood  often  referred  to  the 
abdomen.  When  the  diaphragmatic  pleura  is  involved,  there  may 
be,  in  addition  to  abdominal  pain,  marked  tenderness  on  palpation 
of  the  abdomen,  and  even  muscular  rigidity.  Vomiting  is  most 
common,  also,  in  these  cases.  The  abdominal  s>Tnptoms  may  be  so 
pronounced  as  to  dominate  the  clinical  picture,  and  suggest  appendi- 
citis, and  if  signs  of  consolidation  have  not  yet  appeared  in  the  lungs, 
the  diagnosis  may  be  difficult. 

Cerebral  Type. — In  some  cases,  the  symptoms  of  disturbance  of 
the  nervous  system  may  dominate  the  clinical  picture.  Severe 
headache,  vomiting,  rigidity  and  tenderness  of  the  neck,  retraction 
of  the  head,  rigidity  and  twitchings  of  the  extremities,  Kernig's 
sign,  active  delirium — all  these  s>'mptoms  may  be  present,  and  the 
disease  may  simulate  an  acute  meningitis. 

Pleuro-Pneumonia. — In  some  cases  there  is  an  excessive  amount 
of  fibrinous  pleurisy,  in  which  often  pockets  of  pus  are  formed.  In 
general  these  cases  resemble  in  their  course  the  severe  t>pe  described 
above,  with  marked  constitutional  disturbance.  The  main  peculiarity 
s  in  the  physical  signs,  which  are  markedly  affected  by  the  extensive 
pleurisy.  In  the  early  stage  pleuritic  friction  rubs  are  very  prom- 
inent, and  persist  after  signs  of  consolidation  appear.  The  signs 
of  consolidation  may  be  masked  by  the  pleurisy.  There  is  usually 
marked  dulness,  or  even  flatness.  Bronchial  breathing  is  distant, 
and  vocal  resonance  and  tactile  fremitus  are  markedly  diminished. 
The  signs  may  be  strongly  suggestive  of  pleuritic  eff"usion.  This 
type  is  very  fatal  in  children  under  two  years. 

COMPLICATIONS— rV///5  Media  is  by  far  the  most  common 
complication  seen  in  lobar  pneumonia.  It  occurred  in  i8  per 
cent  of  Morse's  series.  In  the  cases  during  my  series  at  the  Infant's 
Hospital,  in  which  routine  examinations  of  the  ears  were  made  on 
every  case,  the  percentage  was  much  higher  than  this. 

Empyema  is  the  most  important  complication.  A  certain  amount 
of  pleurisy  probably  accompanies  every  case  of  pneumonia,  which 
pleurisy  is  usually  of  the  dry  fibrinous  form.  Empyema  is  most 
common  in  the  type  described  above  as  pleuropneumonia,  as  the 
excessive  fibrinous  pleurisy  usually  contains  pockets  of  pus,  which 
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develop  into  empyema.  Serous  effusion  is  unusual,  and  when  it 
does  occur,  it  usually  becomes  purulent.  Empyema  occurred  in 
8  per  cent  of  Morse's  Infants'  Hospital  series.  It  may  devel<^ 
either  during  the  course  of  the  pneumonia,  or  during  the  first  few 
days  after  the  crisis. 

Xephritis  sometime  occurs  in  lobar  pneumonia,  particularly  in 
infanc>'.  Its  occurrence  is  often  overlooked,  owing  to  the  trouble 
of  obtaining  specimens  of  urine  in  infancy. 

Pericarditis,  although  a  \'er\'  uncommon  complication  of  pneumonia, 
is  more  often  seen  in  children  than  in  adults.  When  it  occurs,  it 
usually  complicates  the  pleuro-pneumonia  t>pe,  and  develops  during 
the  height  of  the  disease.  The  exudate  is  fibrino-purulent.  It  is 
usually  discovered  by  physical  examination,  rarely  gi\*ing  rise  to 
new  s>Tnptoms. 

Gangrene  and  abscess  of  the  lung  have  been  seen  in  lobar  pneumonia^ 
but  are  ver\*  rare  in  earlv  life. 

Meningitis  due  to  the  pneumococcus  is  a  rare  complication  of 
pneumonia  in  early  life.  It  usually  occurs  late  in  the  course  of 
the  disease. 

Endocarditis,  Peritonitis,  Parotitis,  and  Arthritis,  have  all  been 
noted  as  complications  of  pneumonia,  but  are  quite  rare. 

DIAGNOSIS. — In  the  early  stages  of  lobar  pneumonia  there  is 
in  children  a  variable  period  before  any  physical  signs  appear  in  the 
chest.  The  onset  of  lobar  pneumonia  resembles  that  of  any  acute 
general  infection,  and  the  s>'mptoms  do  not  point  unmistakeably 
to  the  chest.  Consequently  lobar  pneumonia  in  this  stage  must  be 
distinguished  from  a  number  of  infections  of  acute  onset,  with  fever. 

Influenza,  scarlet  fever,  tofisillitis,  gastro-intestinal  infection^  pyelitis^ 
otitis  media,  typhoid  fever,  and  malaria  have  all  presented  difficulty 
in  ditterential  diagnosis  from  pneumonia  in  the  beginning  of  the 
attack.  In  general  at  this  stage,  the  diagnosis  of  lobar  pneumonia 
rests  chiefly  on  the  character  of  the  respiration.  Rapid  breathing 
with  a  ratio  to  the  pulse  of  i  to  3  or  more,  is  strongly  suggestive  of 
lobar  i)ncumonia.  In  evcrj'  case  three  things  may  be  present.  First, 
the  respiration  may  be  so  rapid  and  characteristic  as  to  make  the 
diagnosis  of  i)neumonia  practically  certain.  Second,  the  respiration 
mav  be  >o  little  increased  in  rate,  as  to  enable  one  at  once  to  exclude 
pneumonia.  Third,  the  resj)iration  may  be  accelerated  enough  to 
be  comi)atili]e  with  pneumonia,  but  not  enough  to  make  the  diagnosis 
certain.  With  this  third  possibilitv  there  mav  be  Si>me  dilTicultv 
in  diagnosis,  as  in  the  onset  of  some  other  acute  infections,  notably 
pye]ili>.  the  respiration  may  he  considerably  accelerated.  Whenever 
in  addiliiin  to  btin^  rapi<l.  the  respiration  is  pneumonic  in  character, 
with  an  exjnratory  latch  or  grunt,  and  when  cough  is  present,  the 
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diagnosis  of  pneumonia  may  usually  be  made.  Rigidity  of  the  neck 
and  upper  extremities  without  rigidity  of  the  lower  extremities  is 
a  valuable  confirmatory  sign  at  this  stage.  The  differential  diag- 
nosis between  meningitis  and  lobar  pneumonia  with  meningeal  symp- 
toms has  been  discussed  under  epidemic  cerebrospinal  meningitis. 

.Many  of  the  other  acute  infections  of  which  the  onset  may  suggest 
pneumonia,  present  early  signs  which  are  of  value  in  diagnosis. 
Lifluenza  usually  shows  some  catarrhal  inflammation  of  the  upper 
air  passages.  In  scarlet  fever  and  tonsillitis,  sore  throat  is  usually 
prominent,  and  examination  of  the  throat  reveals  a  characteristic 
appearance.  Gastro-intestinal  infection  gives  usually  a  more  severe 
and  characteristic  diarrhea  than  does  pneumonia,  and  the  respiration 
is  almost  never  accelerated.  Pyelitis,  in  my  experience,  is  often 
mistaken  for  pneumonia,  but  can  easily  be  recognized  if  the  urine 
be  examined.  Otitis  media  is  only  overlooked  because  the  ears  are 
not  examined.  Typhoid  fever  and  malaria  oitly  occasionally  have 
an  onset  acute  enough  to  resemble  pneumonia,  and  can  be  recognized 
if  a  blood  count  be  made,  by  the  absence  of  leukocytosis. 

After  the  signs  appear  in  the  lungs,  the  diagnosis  of  lobar  pneu- 
monia is  often  easily  made,  but  at  times  there  is  difficulty  in  differ- 
entiating it  from  broncho  pneumonia  y  pleurisy  with  efusion,  and 
tuherciUosis, 

Bronchopieumonia. — In  lobar  pneumonia  the  disease  is  usually 
evidently  primary  with  an  acute  onset;  in  bronchopneumonia  the 
disease  is  usually  secondary  with  a  slower  onset.  In  the  early  stage 
of  lobar  pneumonia,  either  no  signs  are  found  in  the  chest,  or  there 
are  signs  in  a  definite  area  in  one  lobe;  in  bronchopneimionia,  some 
signs  in  the  chest  are  present  from  the  beginning,  and  they  are 
usually  not  confined  to  one  lobe,  but  involve  both  lungs.  In  lobar 
pneumonia  the  consolidated  area  is  shaiply  defined,  and  r&les  are 
heard  only  over  it,  and  then  only  in  the  early  stage  and  during 
resolution,  unless  there  is  a  complicating  bronchitis;  in  bronchopneu- 
monia the  consolidated  areas  are  indefinite  in  extent  and  distribution, 
and  r&les  are  heard  in  other  parts  of  the  chest  as  well  as  over  the 
dull  areas,  and  are  to  be  heard  throughout  the  disease.  In  lobar 
pneumonia  there  is  a  fairly  regular  course,  frequently  terminating 
by  crisis  within  a  week;  in  bronchopneumonia  the  course  is  irregular, 
the  temperature  more  remittent,  the  duration  longer  and  more 
indefinite,  and  the  termination  is  by  gradual  lysis.  In  lobar  pneu- 
monia resolution  is  rapid,  usually  being  complete  within  a  week;  in 
bronchopneumonia  resolution  is  often  slow  and  incomplete. 

The  roentgen  ray  will  often  clear  up  the  diagnosis  better  than 
can  physical  examination. 

Pleuritic  Effusioft. — In  the  early  stages  of  lobar  pneumonia,  the 
signs  do  not  markedly  suggest  pleuritic  effusion.    Late  in  the  course 
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of  the  disease,  when  the  signs  of  the  consolidation  have  beoMne 
maiked  throughout  an  entire  lower  lobe,  or  when  the  pleuropneu- 
monic  t>pe  exists,  the  diagnosis  is  more  difficult. 

It  b  often  important,  even  when  pneumonia  is  known  to  be  present, 
to  determine  if  pleuritic  exudation  has  occurred.  The  di£Ferentiation 
of  an  unresolved  pneumonia  from  empyema  b  particularly  difficult 
in  certain  cases,  being  much  more  difficult  than  in  adults.  The 
signs  obtained  on  auscultation  are  often  of  little  value  in  chOdhood, 
because  in  both  diseases  there  is  often  diminished  bronchial  breathing, 
bronch<^h(xiy.  and  diminished  vocal  resonance.  Of  course,  if  there 
is  loud  bronchial  breathing,  with  increased  vocal  resonance  and 
tactile  fremitus,  the  eNidence  points  toward  pneumonia  without 
pleuritic  effusion,  but  these  signs  are  often  absent  in  pneumonia. 
R&les  point  toward  pneumonia,  but  they  may  often  be  heard  through 
a  pleuritic  effusion. 

The  differential  diagnosis  of  these  two  conditions  rests  mainly 
on  these  three  points:  i,  the  character  of  the  dulness;  2,  the  outline 
of  the  dulness;  3.  displacement  of  the  heart.  These  points  wiU  be 
discussed  in  greater  detail  under  pleurisy.  In  pleuritic  exudation, 
the  area  is  more  apt  to  be  flat  than  merely  dull;  there,  b  a  sense  of 
wooden  resistance  not  often  felt  in  simple  consolidation.  In  lobar 
pneumonia,  the  dull  area  b  either  within  one  lobe,  or  is  confined  to 
the  boundaries  of  one  lobe,  and  when  the  lower  lobe  b  invoh^ed, 
the  outline  of  dulness  extends  downward  in  the  axilla  and  does  not 
rise  high  in  front.  In  pleiuisy  with  free  fluid,  the  outline  of  dulness 
assimoies  a  fairly  t>pical  ''  S  "  cur\'e,  and  rises  high  in  front,  as  hi^ 
as  it  does  behind.  Flatness  over  an  entire  lung  points  toward  fluid. 
Di^lacement  of  the  heart  in  children  occurs  with  mudi  less  fluid 
than  in  adults,  and  is  a  ver>'  constant  sign  of  effusion,  whether  the 
fluid  be  on  the  right  or  on  thfleft.  If  thb  sign  b  definitely  established, 
fliiid  b  surely  present.  If  it  be  absent,  the  presence  of  fluid  b  improb- 
able, but  is  not  positively  excluded. 

This  differential  diagnosis  applies  only  to  cases  of  pleurisy  with 
effusion  in  which  the  fluid  is  free.  If  an  empyema  be  encapsulated, 
a  differential  diagnosis  can  often  only  be  made  by  exploratory 
puncture. 

Roentgen  ray  examination  of  the  chest  is  often  of  great  \^ue 
in  distinguishing  between  fluid  and  consolidation. 

Tuberculosis. — The  form  of  tuberculosis  which  in  children  might 
resemble  lobar  pneumonia  in  its  physical  signs,  is  tuberculous 
bronchopneumonia.  It  can  usually  be  recognized  by  the  entirely 
different  history  of  the  onset  and  course  of  the  disease. 

There  are  two  variations  in  the  tjpe  of  lobar  pneumonia  which 
often  complicate  the  diagnosis;  these  txpes  suggest  meningitis ,  or 
appendicitis. 
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Meningitis. — ^All  the  clinical  symptoms  and  signs  of  meningitis 
may  be  present  in  the  lobar  pneumonia  of  early  life  without  there 
being  any  actual  infection  of  the  meninges.  The  meningeal  symp- 
toms are  due  to  a  condition  sometimes  spoken  of  as  "  meningismus," 
in  which  the  nerve  cells  of  the  central  nervous  system  may  be  irritated 
by  the  pneumococcus  toxins,  causing  sensory  and  motor  nervous 
manifestations,  or  the  meninges  may  be  irritated,  causing  increased 
formation  of  cerebrospinal  fluid.  In  pneumonia,  these  meningeal 
symptoms  usually  occur  early  in  the  course  of  the  disease.  They  can 
only  be  positively  recognized  as  being  due  to  meningismus,  by  the 
results  of  lumbar  puncture.  When,  with  meningeal  symptoms 
occurring  early  in  an  acute  infection,  signs  of  consolidation  are  found 
in  the  lungs,  the  physician  is  justified  in  attributing  the  meningeal 
symptoms  to  lobar  pneumonia,  and  lumbar  puncture  is  not  indicated. 
n,  early  in  the  course  of  the  attack,  meningeal  symptoms  are  pro- 
nounced, and  signs  of  consolidation  cannot  be  found  in  the  lungs, 
lumbar  puncture  is  indicated  to  determine  if  the  infection  is  meningitis 
or  pneumonia.  In  a  case  already  recognized  as  pneumonia,  with 
signs  of  consolidation  in  the  lungs,  if  meningeal  symptoms  develop 
late  in  the  course  of  the  disease,  lumbar  puncture  is  indicated  to 
determine  if  meningitis  has  developed  as  a  complication. 

Appendicitis. — ^Appendicitis  is  sometimes  suggested  in  cases  of 
pneumonia  in  children  in  which  there  is  pain  referred  to  the  abdomen, 
abdominal  tenderness  and  spasm,  and  vomiting.  Whenever  in  such 
cases  definite  signs  are  found  in  the  lungs  on  auscultation  and 
percussion,  it  is  generally  safe  to  attribute  the  abdominal  symptoms 
to  lobar  pneumonia.  Difficulty  in  diagnosis  is  only  encountered  in 
cases  with  abdominal  symptoms  in  which  signs  have  not  yet  appeared 
in  the  lung.  The  location  of  the  abdominal  tenderness  is  often  not 
of  much  value  in  differential  diagnosis,  as  this  is  often  difficult  to 
determine  in  young  children;  moreover,  in  children  with  appendicitis 
the  tenderness  is  often  higher  up  than  in  adults,  or  is  very  general. 
Involuntary  muscular  spasm  points  toward  appendicitis,  but  has 
been  seen  in  pneumonia.  If  the  respiration  is  accelerated,  and  of 
the  pneumonic  type,  the  evidence  points  toward  pneumonia;  and 
the  rate  and  character  of  the  respiration  is  the  main  point  on  which 
the  diagnosis  rests,  in  the  interval  before  the  appearance  of  signs 
of  consolidation. 

PROGNOSIS. — In  children  beyond  the  age  of  infancy,  the  prog- 
nosis of  lobar  pneumonia  is  very  favorable,  much  more  so  than  in 
adult  life.  The  mortality  at  this  age  is  in  general  from  3  to  5  per 
cent.  In  general,  in  a  case  of  lobar  pneumonia  in  middle  childhood, 
the  parents  may  be  assured  that  unless  some  complication  develops, 
the  child  will  recover,  and  that  complications  are  comparatively  rare. 


Lobar  Pneumonia  297 

In  infancy,  the  prognosis  is  not  so  favorable.  In  Morse's  analysis 
of  ii8  cases,  there  was  a  mortality  of  31.9  per  cent  in  the  first  year, 
17.9  per  cent  in  the  second  year,  giving  an  average  of  22.8  per  cent 
in  the  first  two  years  of  life.  These  figures  were  taken  from  Infants' 
Hospital  cases,  and  probably  are  higher  than  would  occur  in  infants 
from  the  best  hygienic  surroundings.  The  death  rate  in  private 
practice  for  pneumonia  in  infancy  is  probably  from  10  to  20  per  cent. 

Death  in  lobar  pneumonia  usually  occurs  either  from  the  develop- 
ment of  some  complication,  or  from  very  extensive  involvment  of 
the  lungs.  In  the  latter  condition  there  is  probably  also  a  marked 
invasion  of  the  general  circulation  with  pneumococci,  and  these 
cases  probably  represent  either  infection  with  an  exceptionally 
virulent  type  of  pneumococcus,  or  exceptionally  low  resistance. 

The  temperature  has  less  effect  on  the  prognosis  than  might  be 
expected.  A  high  temperature  is  the  rule,  and  occasional  rises  to 
over  105°  F.,  do  not  affect  the  prognosis.  When,  however,  the 
temperature  remains  continuously  above  105°  F.,  the  prognosis  is 
less  favorable.  When  the  fever  continues  beyond  the  tenth  day, 
it  is  a  rather  bad  sign,  suggesting  either  a  new  pneumonic  focus,  or 
some  complication. 

A  high  rate  of  pulse  and  respiration  is  compatible  with  recovery, 
but  means  a  comparatively  severe  case.  A  low  rate  of  pulse  and 
respiration  means  a  mild  case,  with  a  very  favorable  prognosis. 

Bad  signs  in  lobar  pneumonia  are  the  following:  i,  extensive 
consolidation,  involving  both  lungs;  2,  signs  of  extensive  pleurisy; 
3,  prolonged  fever;  4,  late  extension  of  consolidation  to  another 
lobe;  5,  nervous  symptoms  developing  late;  6,  vomiting,  diarrhea, 
or  abdominal  distention  occurring  late;  7,  delayed  resolution. 

TREATMENT. — Lobar  pneumonia  is  a  self-limited  disease  of 
comparatively  short  duration,  with  a  strong  tendency  toward  recovery. 
There  is  no  drug  which  has  given  any  evidence  whatever  of  any 
influence  on  the  course  of  pneumococcus  infection.  Consequently, 
the  indications  are  to  place  the  patient  under  the  best  hygienic 
conditions,  to  treat  such  symptoms  as  can  be  favorably  influenced 
without  disadvantage,  and  to  watch  for  complications.  Often  in 
children,  even  symptomatic  treatment  is  not  required,  and  the 
routine  treatment  of  the  various  symptoms  of  the  disease  has  the 
disadvantage  of  disturbing  the  child,  and  doing  more  harm  than  good. 
In  the  majority  of  cases,  hygienic  treatment  is  all  that  is  required. 
The  most  careful  nursing  is  essential. 

Children  with  pneumonia  should  always  be  kept  in  bed,  no  matter 
how  mild  the  case,  and  should  be  disturbed  as  little  as  possible. 
Rest  and  sleep  are  essential,  and  the  surroundings  of  the  patient 
should  be  kept  perfectly  quiet.    The  giving  of  medicine,  and  dis- 
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turbing  therapeutic  measures,  should  be  avoided,  unless  the  indica- 
tions are  very  marked.  The  bowels  must  be  kept  properly  open. 
At  the  very  outset  of  the  attack,  a  dose  of  castor  oil  or  calomel  may 
be  given.  During  the  course  of  the  disease,  a  standing  order  should 
be  left  with  the  nurse  to  give  an  enema  if  the  bowels  have  not  moved 
once  in  twenty-four  hours. 

The  diet  should  be  that  of  any  acute  infection  of  short  duration. 
Food  should  be  given  at  regular  intervals,  not  oftener  than  once 
in  three  hours.  Anorexia  is  often  very  marked  in  lobar  pneumonia, 
but  feeding  should  not  be  forced  in  the  early  stages  of  the  disease. 
Late  in  the  disease,  or  in  prolonged  cases,  forced  feeding  is  sometimes 
necessary,  and  in  infants,  milk  sometimes  has  to  be  given  by  gavage. 
After  the  first  few  days,  the  physician  should  see  that  the  child 
takes  at  least  twenty  ounces  of  milk  daily.  In  cases  in  which  an 
insufficient  amount  of  food  is  taken,  whiskey  should  be  given  in 
doses  of  from  20  to  30  drops  every  four  hours  to  a  child  over  one 
year.    Plenty  of  water  should  be  given  at  all  times. 

Cold  Air  Treatment. — It  has  long  been  recognized  that  plenty 
of  fresh  air  is  of  value  in  the  general  hygienic  management  of  lobar 
pneumonia.  Recently  it  has  been  shown  that  children  with  pneu- 
monia do  better  when  the  air  they  breathe  is  not  only  fresh,  but 
also  cold.  The  importance  of  cool,  fresh  air  has  been  most  ardently 
advocated  by  Northrup,  and  the  majority  of  authorities  in  this 
country  have  become  converts.  In  my  own  experience,  children 
with  pneumonia  who  are  kept  in  cold  rooms  not  only  sleep  better 
and  cough  less,  but  are  also  less  likely  to  show  serious  nervous  or 
circulatory  disturbance. 

Grave  symptoms  and  deaths  from  pneumonia  have  long  been 
attributed  to  failure  of  the  vasomotor  mechanism.  Rowland  and 
Hoobler  have  shown  by  blood  pressure  experiments  the  eCFect  of 
cold  air.  Babies  subjected  to  its  influence  showed  a  rise  in  blood 
pressure,  but  when  removed  to  a  warm,  well-ventilated  ward,  showed 
a  fall.  They  attributed  this  effect  to  reflex  stimulation  of  the 
vasomotor  centres.  More  recently  doubt  has  been  thrown  on  the 
cause  of  the  favorable  action  of  cold  air  by  the  experiments  of 
Newburgh  and  Minot,  who  came  to  the  conclusion  that  the  blood 
pressure  curve  does  not  suggest  the  failure  of  the  vasomotor  centres 
in  pneumonia,  that  a  low  systolic  pressure  is  not  an  unfavorable 
sign,  and  that  the  blood  pressure  cannot  be  taken  as  a  basis  for  the 
administration  of  drugs.  Also  the  physiological  experiments  of 
Porter,  Newburgh,  and  Newburgh  tended  to  show  that  the  vasomotor 
centre  is  not  affected  in  pneumonia.  Nevertheless,  these  experiments 
do  not  contradict  the  possibility  that  in  pneumonia  the  blood  pressure 
is  only  maintained  at  a  given  point  by  unnecessary  cardiac  exertion, 
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and  that  reflex  stimulation  of  the  vasomotor  centre  by  cold  air  may 
act  favorably  by  lessening  the  burden  on  the  heart. 

In  the  use  of  the  cold  air  treatment,  children  should  be  kept  in 
a  room  with  the  windows  wide  open.  I  usually  give  directions  that 
the  temperature  in  the  sick  room  in  winter  must  not  be  allowed 
to  rise  above  50°  F.  Of  course,  in  carrying  out  this  treatment,  the 
garments  and  bed-clothing  of  the  child  must  be  adapted  to  the 
temperature  of  the  room,  as  it  is  essential  that  the  body  of  a  child 
breathing  cold  air  be  kept  comfortably  warm.  Some  sort  of  hood 
should  cover  the  head,  leaving  only  the  face  exposed,  and  if  necessary 
on  very  cold  days,  hot  water  bottles  and  extra  blankets  must  be  used. 

Much  prejudice  will  be  encountered  in  instituting  the  cold  air 
treatment  in  private  practice,  as  it  runs  counter  to  long  established 
ideas  as  to  the  danger  of  "taking  cold."  This' prejudice  is  fast 
lessening  in  extent,  and  can  often  be  successfully  combatted  by  tact 
on  the  part  of  the  physician.  When  it  cannot  be  overcome,  the 
physician  is  constrained  to  limit  his  endeavors  to  seeing  that  the 
sick  room  is  as  well  ventilated  as  possible. 

Symptomatic  Treatment. — In  the  majority  of  cases  of  lobar 
pneumonia  in  children,  no  symptomatic  treatment  is  required.  The 
symptoms  which  occasionally  require  treatment  are  pain,  cough^ 
hyperpyrexia,  nervous  disturbance,  and  circulatory  failure. 

Pain  when  not  severe,  is  best  relieved  by  an  ice-bag.  In  some 
children,  the  ice-bag  seems  to  cause  discomfort,  and  in  such  a  case 
counterirritation  by  means  of  a  mustard  paste  may  be  tried.  At 
times  a  tight  swathe  about  the  chest  will  relieve  pain.  Poultices 
should  not  be  used.  When  pain  is  severe,  doses  of  codein  may  be 
given,  proportioned  to  the  age  of  the  child. 

Cough  rarely  requires  treatment  when  the  cold  air  routine  is  used. 
When  it  is  so  severe  as  to  interfere  with  sleep,  codein,  or  Dover's 
powder  may  be  used,  in  doses  proportioned  to  the  patient's  age. 

Hyperpyrexia  in  lobar  pneumonia  is  common,  and  does  no  especial 
harm.  The  coal  tar  antipyretics  should  not  be  used  to  reduce 
temperature.  Hydrotherapy  is  preferable,  but  in  my  experience  it 
usually  disturbs  children  more  than  it  helps.  In  certain  cases  in 
which  a  very  high  temperature  is  accompanied  by  restlessness  or 
other  nervous  symptoms,  the  cold  pack,  or  even  a  sponge  bath  may 
be  tried,  but  should  only  be  continued  if  the  nervous  symptoms 
are  helped.  Hydrotherapy  should  never  be  used  as  a  routine,  no 
matter  how  high  the  temperature. 

Nervous  disturbance  in  lobar  pneumonia  should  be  treated,  when 
it  interferes  with  sleep,  or  is  severe  and  exhausting.  When  mild, 
some  mild  hypnotic,  such  as  trional  or  codein  may  be  given  at  night. 
When  severe,  sodium  bromide  is  by  far  the  best  drug  for  use  in 
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children.  Cold  sponging,  and  an  ice-bag  to  the  head,  may  be  used 
also.  Often  tepid  sponging  will  be  more  effective  than  if  colder 
water  is  used. 

Circulatory  failure  is  treated  in  the  same  way  as  in  broncho- 
pneumonia. 

Specific  Treatment. — Both  vaccine  therapy  and  serum  therapy 
have  been  recommended  in  lobar  pneumonia.  In  children,  owing  to 
the  comparative  rarity  of  severe  uncomplicated  cases,  neither  form 
of  specific  treatment  has  been  much  employed. 

As  far  as  vaccine  therapy  is  concerned,  there  are  only  a  limited 
number  of  individual  statistical  reports  in  its  favor,  which  are  wholly 
inconclusive.  The  weight  of  evidence  at  present  is  wholly  against 
any  value  from  vaccine  therapy,  and  the  present  trend  of  scientific 
investigation  does  not  hold  out  much  hope  of  benefit  from  its  use. 

It  is  very  different  as  regards  serum  therapy.  There  is  considerable 
evidence  that  serum  therapy  may  be  of  decided  value  in  lobar 
pneumonia.  The  final  proof  is  still  lacking,  and  in  view  of  the 
favorable  course  of  lobar  pneumonia  in  children,  there  is  little 
occasion  for  specific  treatment.  Nevertheless,  at  the  present  time, 
there  is  great  activity  in  research  on  immunity  and  serum  therapy 
in  pneumococcus  infection.  In  any  very  severe  case  of  lobar  pneu- 
monia in  a  child,  if  any  antipneumococcic  serum  can  be  obtained, 
I  believe  it  should  be  tried.  It  is  probable  that  within  a  very  short 
time,  there  will  be  great  additions  to  our  knowledge  of  serum  therapy 
in  pneumococcus  infections.  This  will  be  further  discussed  under 
Problems  and  Research. 

PROBLEMS  AND  RESEARCH.— The  following  problems  in 
lobar  pneumonia  are  now  engaging  the  attention  of  investigators: 
I.  The  mode  of  infection;  2.  the  nature  of  the  toxemia;  3.  the  nature 
of  the  immunity,  and  the  mechanism  of  the  crisis  and  of  resolution; 
4.  vaccine  therapy;  5.  serum  therapy. 

The  problems  as  to  the  mode  of  infection  have  already  been 
discussed  under  Etiology. 

The  Nature  of  the  Toxemia. — The  symptoms  of  lobar  pneumonia 
are  of  such  a  general  character,  showing  effects  of  the  infection  upon 
such  distant  organs,  that  a  toxemia  is  strongly  suggested.  All 
attempts,  however,  to  discover  a  soluble  toxin  in  pneumococcus 
cultures  have  failed.  Moreover,  the  serum  of  rabbits  artificially 
infected,  taken  just  before  death,  was  found  non-toxic.  This  simply 
shows  that  the  metabolic  products  of  pneumococci  in  vivo  are  not 
diCFerent  from  those  in  vUro,  but  does  not  show  that  no  toxin  is 
formed  in  pneumonia,  but  only  emphasizes  the  difficulty  of  demon- 
strating toxin  formation  in  vitro  and  in  an  animal,  in  a  disease  like 
lobar  pneumonia,  in  which  enormous  numbers  of  organisms  are  needed 
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to  produce  death  even  in  the  most  susceptible  animals.  In  man 
the  amount  of  toxin  present  at  any  one  time  may  be  very  small, 
and  yet,  when  acting  on  tissue-cells  for  six  or  seven  days,  may  produce 
marked  eCFects. 

Recent  experimental  evidence  is  against  the  theories,  i,  that  the 
symptoms  of  lobar  pneumonia  are  due  to  absorption  of  the  products 
of  digestion  of  the  pathological  exudate  in  the  lung,  2,  that  they 
are  due  to  a  disturbance  of  salt  metabolism  caused  by  the  pneu- 
mococcus,  and  3,  that  they  are  due  to  an  acidosis  produced  by  the 
pneumococcus.  The  study  of  the  oxygen-content  of  the  blood, 
undertaken  to  estimate  acidosis,  has  revealed  another  fact  of  interest, 
namely,  that  in  pneumonia  the  oxygen-carrying  power  of  the  blood 
is  diminished  through  the  formation  of  methemoglobin.  While  this 
change  possibly  plays  a  part  in  the  fatal  termination,  it  is  probably 
not  Uie  only  factor,  but  is  an  eCFect  of  the  toxemia. 

It  is  most  probable  that  the  symptoms  are  due  to  a  toxin  derived 
from  the  bodies  of  the  pneumococci.  It  has  been  proved  that  toxins 
may  be  obtained  from  the  pneumococci  in  various  ways,  although 
pneumococci  killed  by  heat  have  very  little  toxicity.  Opinions  differ 
as  to  the  mode  of  formation  of  these  toxins.  One  of  the  chief  topics 
of  discussion  at  present  is  whether  the  toxins  obtained  from  the 
pneumococcus  represent  intermediate  products  of  protein  digestion 
formed  by  ferments  from  the  bodies  of  the  bacteria,  or  whether  they 
are  simply  contained  within  the  bacterial  bodies  in  accordance  with 
the  well-known  endo-toxin  theory  of  Pfeiffer. 

The  Nature  of  the  Ibimunity. — The  problem  of  the  nature  of 
the  general  resistance  of  the  body  to  the  pneumococcus  infection  is 
receiving  much  study.  Lobar  pneumonia  with  its  sudden  crisis, 
always  a  startling  and  dramatic  event,  would  appear  to  offer  an 
especially  favorable  opportunity  for  the  study  of  the  process  of 
recovery.  One  theory  suggested  is  that  the  crisis  represents  a  kind 
of  anaphylactic  reaction,  a  form  of  cumulative  shock,  following 
which  the  patient  is  in  a  refractory  stage.  There  is  no  convincing 
evidence  irf  support  of  the  theory. 

The  occurrence  of  recovery  in  about  seven  days  is  strongly  suggestive 
of  a  true  immunity  reaction.  The  attempts  to  demonstrate  the 
appearance  of  known  immune  substances  in  the  blood  during  and 
following  an  attack  of  pneumonia  have  not  been  very  successful,  and 
an  increase  of  the  ordinary  bactericidal  substances  which  act  in 
conjunction  with  complement  has  not  been  proved.  There  is,  how- 
ever, strong  evidence  that  the  leukocytes  are  concerned  in  recovery. 
Several  observers  have  found  an  increase  in  the  phagocytic  activity 
of  the  serum  after  recovery,  the  activity  being  usually  limited  to  a 
homologous  strain  of  pneumococcus.    That  phagocytosb  is  concerned 
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in  recovery  is  probable,  but  there  is  certainly  not  as  yet  sufficient 
evidence  for  the  conclusion  that  recovery  is  due  merdy  to  an  increase 
of  opsonins. 

Of  great  importance  are  the  recent  experiments  by  a  number  of 
observers  showing  an  increased  protective  power  for  mice  in  the 
blood  of  patients  after  recovery  from  pneumonia,  as  tested  against 
known  lethal  doses  of  pneumococci.  They  show  that  in  many  cases, 
at  least,  protective  substances  appear  in  the  blood,  and  that  in  many 
cases  these  protective  substances  are  active  only  against  the  race 
of  organism  concerned  in  the  infection.  They  do  not  show  that 
crisis  and  recovery  are  due  alone  to  these  substances.  These  sub- 
stances have  been  demonstrated  in  the  serum  of  inmiunized  animals. 

The  local  lesion  in  the  lung  is  also  probably  concerned  in  recovery. 
Resolution  almost  certainly  occurs  through  increase  and  associated 
breaking  down  of  leukocytes,  which  finally  sets  free  an  amount  of 
ferment  sufficient  to  overbalance  the  antiferment  of  the  serum,  and 
to  bring  the  fibrin  into  solution.  It  is  conceivable  that  recovery 
may  only  occur  when  such  a  balance  exists,  and  there  is  an  outlet 
for  the  exudate. 

It  is  not  unlikely  that  all  the  factors,  phagocytosis  and  increase 
of  opsonin,  neutralizing  or  antibacterial  immune  bodies,  and  leuko- 
cytic ferments,  are  concerned  in  recovery. 

Vaccine  Therapy. — Rosenow  and  Hektoen  have  advocated  treat- 
ing pneumonia  with  partially  autolyzed  pneumococci.  Rosenow  had 
previously  shown  that  when  pneumococci  are  suspended  in  physiologi- 
cal salt  solution,  the  substances  on  which  their  virulence  and  resistance 
to  phagocytosis  depend  pass  into  solution.  The  soluble  part  at  a 
certain  stage  was  found  very  toxic,  but  had  very  little  immunizing 
action,  while  the  insoluble  residue  had  marked  antigenic  properties, 
and  protective  action  against  experimental  pneumococcus  infection. 
Rosenow  and  Hektoen  have  reported  a  decrease  in  mortality  in 
treating  pneumonia  with  vaccines  prepared  in  this  way. 

The  results  of  vaccine  therapy  in  general,  have  not  been  very 
encouraging.  There  is  some  evidence  in  favor  of  prophylactic  vacci- 
nation in  epidemics. 

Serum  Therapy. — Since  the  demonstration  of  protective  substances 
in  the  serum  of  immunized  animals,  numerous  contributions  have 
been  made  to  the  subject.  A  definite  lowering  of  the  mortality 
from  serum  therapy  has  not  been  shown,  but  in  general  it  seems  that 
in  many  cases  good  results  were  shown  in  the  course  of  the  disease. 

The  most  important  advance  in  serum  therapy  was  made  by 
Neufeld  and  Handel  in  1909.  They  foimd  that  the  difficulty  in 
obtaining  a  reaction  to  pneumonia  serum  was  due  to  the  fact  that 
there  are  various  strains  of  the  pneumococcus  which  can  be  separ- 
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ated.  A  serum  produced  by  one  strain  has  no  effect  upon  infections 
produced  by  other  strains. 

The  subject  has  been  further  studied  by  Dochez  and  Gillespie, 
and  they  have  grouped  the  strains  or  types  into  four  classes.  Two 
are  fixed  types  with  distinct  serological  reactions.  The  third  type 
is  the  pneumococcus  mucosus,  for  which  no  serum  has  yet  been 
found.  There  is  a  fourth  group,  which  does  not  have  the  same 
serological  reactions  as  the  first  two  fixed  types,  and  includes  numerous 
strains.  It  has  also  been  shown  in  animals  that  there  is  a  maximum 
degree  of  infection  against  which  no  amount  of  serum  will  protect. 

Cole,  at  the  Rockefeller  Institute,  believes  that  if  he  is  able  to 
determine  the  type  of  pneumococcus,  results  can  be  obtained  by 
giving  homologous  antiserum  intravenously.  Following  the  work  of 
Dochez,  he  has  been  able  to  produce  an  active  immunity  in  animals 
for  each  one  of  the  four  groups,  and  an  antiserum  for  the  first  and 
second  groups.  Cultures  are  made  from  blood,  sputum,  or  lumbar 
puncture,  the  isolation  of  the  pneumococcus  from  the  sputum  being 
accomplished  by  passage  through  the  abdominal  cavity  of  a  mouse. 
The  group  to  which  the  particular  strain  belongs  is  determined  by 
agglutination  reactions.  In  the  first  experiment  on  the  therapeutci 
use  of  the  serum,  twenty  cases  were  included.  Two  of  these  died 
shortly  after  entry  into  the  hospital,  and  one  was  shown  later  to  be 
caused  by  type  4.  Of  the  remaining  seventeen  cases,  fourteen  were 
due  to  the  first  type  of  organism,  and  three  to  the  second  type.  2  cc. 
of  antiserum  were  injected  subcutaneously  as  a  precaution  to  deter- 
mine whether  the  patient  was  hypersensitive,  and  as  soon  as  the 
t>T)e  of  organism  was  determined,  50  to  100  cubic  centimeters  diluted 
one-half  with  salt  solution  were  injected  intravenously.  This  was 
repeated  at  various  intervals,  depending  upon  the  patient's  con- 
dition. The  solution  was  not  given  oftener  than  every  twelve 
hours,  and  the  doses  varied  from  190  to  460  cc.  In  four  cases 
due  to  the  first  type  of  organism,  all  recovered  except  one.  In 
three  cases  d  ue  to  the  second  type,  one  patient  died,  but  in  this 
case  the  treatment  was  not  thoroughly  carried  out.  It  was  shown 
that  the  serum  had  marked  bactericidal  effect,  and  that  with  one 
treatment  the  blood  of  the  patient  was  found  to  be  sterile.  Protective 
substances  appeared  shortly  after  the  first  injection.  This  work  is 
very  suggestive. 

In  order  to  use  immune  serum  effectively  in  treatment,  as  in 
prevention,  it  is  necessary  to  employ  the  serum  specific  for  the  group 
of  organisms  to  which  the  special  organism  causing  the  infection 
belongs. 

It  is  probable  that  the  methods  of  application  of  such  serums  will 
be  improved,  and  it  is  possible  that  the  method  may  be  combined 
with  other  measures  directed  toward  other  factors  which  are  important 
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for  the  outcome.  In  any  case,  facts  regarding  the  nature  of  the 
disease  are  being  disclosed,  and  the  outlook  is  encouraging.  It  is, 
however,  in  adults  that  the  disease  is  so  severe  that  specific  treat- 
ment is  sorely  needed. 

HYPOSTATIC  PNEUMONIA 

Hypostatic  pneumonia  is  an  extreme  degree  of  passive  congestion 
which  occurs  in  the  course  of  many  long-continued  diseases,  such 
as  typhoid  fever.  The  dependent  portions  of  the  lungs  become 
engorged  with  blood  and  the  alveoli  partially  filled  with  accumulated 
alveolar  cells,  so  that  the  condition  resembles  a  consolidation.  It 
occurs  especially  in  patients  whose  vitality  has  been  greatly  lowered 
by  a  prolonged  iUness,  and  who  are  kept  too  long  in  one  position 
without  being  turned. 

The  physical  signs  are  those  of  slight  dulness  on  percussion,  generally 
at  the  base  of  the  posterior  lobes,  diminished  tactile  fremitus,  and 
feeble  respiration  and  voice-sounds.  Moist  r&les,  generally  bilateral, 
are  heard  over  the  areas  of  dulness,  but  fever,  pain,  and  cough  are 
absent. 

The  condition  is  recognized  by  the  presence  of  the  primary  disease 
and  by  the  gradual  development  of  the  physical  signs  without  the 
characteristic  features  of  pneumonia  or  pleurisy.  It  may,  however, 
give  no  evidence  of  its  presence  during  life,  and  may  be  discovered 
only  at  the  autopsy. 

TREATMENT. — The  treatment  is  chiefly  prophylactic  during  the 
course  of  the  primary  disease.  The  nurse  should  see  that  the  child 
is  not  allowed  to  lie  in  one  position  for  more  than  two  hours.  The 
condition  calls  for  active  stimulation. 

GANGRENE  AND  ABSCESS  OF  THE  LUNG 

Gangrene  and  abscess  of  the  lungs  are  represented  essentially  by 
the  same  clinical  symptoms,  and  may  occur  in  connection  with  lobar 
or  bronchopneumonia.  They  are  caused  by  the  action  of  suppurative 
and  putrefactive  bacteria  which  invade  the  aCFected  portions  of  the 
lung  with  the  production  of  small  or  large  abscesses. 

Gangrene  is  diagnosticated  chiefly  by  the  presence  of  putrid, 
purulent  sputum  containing  elastic  fibres.  It  is  to  be  distinguished 
from  fetid  bronchitis,  which  does  not  contain  the  elastic  fibres  of 
the  lung-tissue. 

The  rupture  of  an  empyema  into  a  bronchus,  with  the  resulting 
expectoration  of  purulent  sputum,  simulates  the  condition  of  abscess, 
but  the  diagnosis  should  be  made  by  the  presence  of  the  physical 
signs  of  empyema.    The  treatment  is  that  of  the  primary  disease. 
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ATELECTASIS 

Atelectasis  is  a  collapsed  and  unaerated  condition  of  the  air  vesicles. 
It  may  be  congenital  or  acquired.  Congenital  atelectasis  has  been 
described  under  Diseases  of  the  Newborn.  Acquired  atelectasis  is 
a  symptom  of  a  number  of  diseases,  and  occurs  especially  in  severe 
cases  of  bronchitis  in  which  the  smaller  bronchi  are  involved,  also  in 
bronchopneumonia  and  in  pertussis.  Acquired  atelectasis  undetected 
during  life  is  frequently  found  at  the  postmortem  examination  of 
infants  and  young  children  dying  of  almost  any  disease. 

• 

EMPHYSEMA 

Emphysema  is  an  over-distention  of  the  alveoli  and  infundibula 
of  the  lungs.  It  is  always  a  secondary  process.  Various  descriptive 
terms  have  been  used  to  denote  diCFerences  in  type  of  the  disease. 

Compensatory  Emphysema  consists  in  a  dilatation  of  the  alveoli  iir 
certain  portions  of  the  lung  as  a  result  of  obliteration  of  the  function 
of  other  parts  by  consolidation,  adhesions,  or  pressure  of  deformed 
bones.  This  condition  is  likely  to  occur  in  connection  with  pneumonia, 
tuberculosis,  chronic  adhesive  pleurisy,  or  rachitis. 

Obstructive  Emphysema  represents  the  same  pathological  lesions, 
but  the  cause  lies  in  some  obstruction  to  expiration,  as  in  stenosis 
of  the  larynx,  asthma,  and  pertussis. 

Interstitial  Emphysema  occurs  rarely  as  a  result  of  a  rupture  of  the 
walls  of  the  alveoli,  by  which  the  air  works  through  the  interstitial 
tissue  of  the  lung. 

SYMPTOMS. — ^Hyperresonance  on  percussion,  feeble  breathing, 
prolonged  expiration,  diminution  in  tactile  fremitus  and  voice-sounds 
are  the  physical  signs  of  emphysema.  The  normal  area  of  cardiac 
dulness  may  be  much  diminished  by  the  overlapping  emphysematous 
lung;  in  the  same  way  the  upper  border  of  the  liver  dulness  may  be 
considerably  lowered.  The  other  symptoms  are  those  of  the  disease 
in  which  the  emphysema  occurs. 

TREATMENT. — ^The  treatment  should  be  adapted  to  the  under- 
lying condition. 

BRONCHIECTASIS 

This  is  a  condition  of  pathological  dilatation  of  the  bronchi. 

ETIOLOGY. — Except  for  certain  very  rare  cases  of  congenital 
origin,  bronchiectasis  is  always  a  secondary  condition,  and  follows 
various  diseases  associated  with  severe  cough.  It  may  develop  as 
a  result  of  whooping-cough,  or  after  bronchopneumonia,  the  dila- 
tation of  the  bronchi  being  due  to  the  excessive  intrathoracic  pressure 
which  accompanies  the  severe  attacks  of  coughing.  It  is  occasionally 
seen  after  measles.    Pleurisy  with  fibrous  tissue  contraction,  may 
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lead  to  bronchiectasis,  through  inspiratory  traction  on  the  bronchial 
walls.    The  condition  is  rare  in  the  first  three  years  of  life. 

PATHOLOGICAL  ANATOMY.— The  lesions  are  found  most  often 
in  the  -  lower  lobes.  There  are  numerous  rounded  or  cylindrical 
dilatations  of  the  bronchi,  which  are  usually  about  the  size  of  peas, 
but  occasionally  single  much  larger  dilatations  are  found  which  may 
reach  the  size  of  a  hen's  egg.  There  is  atrophy  of  the  mucous  mem- 
brane, loss  of  epithelium,  and  Stagnation  of  the  contents  of  the 
dilated  bronchi. 


Cluouic  broncho-pDcumonia.    Br.  dl.,  dilated  broDchus;  Th.  L.  T.,  thickened  lung-tissue 
Br.  Pn.,  broDcho-pneumonia 

SYMPTOMS.— The  typical  manifestation  of  bronchiectasis  b  a 
prolonged  attack  of  coughing.  This  occurs  usually  in  the  morning 
when  the  child  gets  up.  Cough  may  be  almost  continuous  for  an 
hour.  The  attack  ends  with  the  abundant  expectoration  of  a  sputum 
which  is  often  of  foul  odor.  The  child  is  then  free  from  cough  for  a 
considerable  time;  there  may  be  a  second  attack  in  the  course  of  the 
day,  or  no  further  cough  till  the  next  morning. 

Chi  physical  examination,  the  usual  finding  is  a  collection  of  coarse 
moist  rfiles  in  some  particular  part  or  parts  of  the  chest.     An  important 


Asthma  307 

diagnostic  point  is  that  before  the  attack  of  coughing  there  can  often 
be  found  an  area  of  slight  dukiess  or  of  tympanitic  resonance,  which 
disappears  after  the  completion  of  the  profuse  expectoration.  Signs 
of  cavity  are  rare. 

The  course  of  the  disease  is  extremely  chronic.  There  may  occasion* 
ally  be  slight  rises  of  temperature,  but  other  general  symptoms  are 
rare.  Prolonged  cases  may  lead  to  cardiac  hypertrophy,  disturbance 
of  circulation,  and  eventually  to  clubbing  of  the  finger  tips. 

DIAGNOSIS. — ^The  conditions  particularly  to  be  considered  in 
differential  diagnosis  are  chronic  bronchitis  and  chronic  pulmonary 
tuberculosis  with  cavity  formation.  A  certain  amount  of  chronic 
bronchitis  always  acconipanies  bronchiectasis,  and  the  latter  condition 
is  recognized  by  the  peculiar  characteristics  of  the  cough  and  sputum. 
Tuberculosis  is  eliminated  by  the  finding  of  a  negative  tuberculin 
reaction,  and  by  the  continued  absence  from  the  sputum  of  tubercle 
bacilli. 

PROGNOSIS. — ^The  prognosis  is  not  very  favorable.  When  once 
the  condition  of  bronchiectasis  has  developed,  there  appears  to  be 
little  tendency  toward  repair.  Eventually,  some  complication  such 
as  pneumonia,  empyema,  or  abscess  of  the  lung  is  apt  to  develop. 

TREATMENT. — ^The  general  treatment  is  that  of  chronic 
bronchitis. 

ASTHMA 

(Bronchial  Asthm^.) 

Asthma  is  characterized  by  sudden  paroxysms  of  severe  dyspnea, 
accompanied  by  signs  of  bronchitis,  and  recurring  at  intervals  of 
varying  length.  It  is  difficult  to  draw  from  the  literature  any  con- 
clusion as  to  the  frequency  of  asthma  in  early  life,  because  of  the 
difference  in  the  opinion  of  various  writers  as  to  what  constitutes 
true  bronchial  asthma.  Severe  dyspnea,  having  a  more  or  less 
paroxysmal  character,  is  not  uncommon  as  a  manifestation  of  bron- 
chitis in  early  life,  particularly  in  infancy.  Although  the  symptoms 
in  such  cases  may  closely  resemble  the  paroxysms  of  true  asthma 
seen  in  adults,  nevertheless  I  believe  that  from  an  etiological  point 
of  \new  the  condition  is  an  entirely  different  one.  The  dyspnea  is 
not  due  to  a  primary  spasm  of  the  bronchioles,  but  is  only  a  sjnnp- 
tomatic  manifestation  of  bronchitis  in  early  life,  its  paroxysmal 
character  probably  being  due  to  the  excitability  of  the  nervous 
system,  which  so  often  modifies  the  symptoms  of  disease  in  childhood. 
The  essential  feature  of  true  asthma  is  its  recurrence  at  intervals^ 
independently  of  any  infection  of  the  air  passages.  Under  thfa 
restriction,  only  that  form  of  paroxysmal  dyspnea  which  resembles 
the  disease  as  seen  in  adults,  will  be  classified  as  asthma. 
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Asthma  is  certainly  less  common  in  childhood  than  in  adult  life. 
Nevertheless  in  a  certain  proportion  of  adult  asthmatics  the  disease 
began  at  some  time  during  childhood.  True  asthma  is  rare  in  infants. 
The  disease  is  seen  with  increasing  frequency  after  the  fifth  year. 

The  pathological  process  in  asthma  is  chiefly  a  spasm  of  the  un- 
striped  muscular  fibres  in  the  walls  of  the  bronchi.  There  is  also  a  cer- 
tain amount  of  exudation,  causing  swelling  of  the  mucous  membrane. 
The  result  of  these  factors  is  a  constriction  of  the  bronchial  Ixmiina. 

ETIOLOGY.  Former  Theories. — ^Until  recently,  cxirrent  views 
as  to  the  etiology  of  asthma  regarded  the  spasm  as  most  probably 
a  central  neurosis  of  reflex  origin.  Under  this  view  due  prominence 
was  given  to  the  constitutional  factor  which  must  always  be  invoked 
to  explain  the  occurrence  of  such  a  neurosis  in  certain  individuals 
only.  Undue  prominence  was  given  to  the  various  possible  sources 
of  reflex  irritation,  which  might  act  as  precipitating  causes  for  the 
attack.  The  disease  was  most  generally  regarded  as  due  to  the 
combination  of  a  constitutional  nervous  excitability  with  reflex  pre- 
cipitating causes.  The  weak  point  in  this  explanation  was  the 
question  why  increased  excitability  of  the  central  nervous  system 
should  lead  to  manifestations  so  peculiarly  local  as  bronchial  spasm. 

The  Constitutional  Factor. — ^There  is  no  doubt  of  the  im- 
portance of  the  constitutional  factor  in  the  etiology  of  asthma.  Only 
such  a  factor  can  explain  the  occurrence  of  the  disease  in  particular 
individuals.  Many  writers  believe  that  the  constitutional  factor  is 
the  principal  one  in  etiology,  laying  stress  upon  the  association  of 
the  disease  with  eczema,  and  with  the  so-called  ''  arthritic  diathesis." 
So  important  is  the  constitutional  factor,  that,  were  it  not  for  the 
peculiarly  localized  respiratory  manifestations,  asthma  would  be 
better  classified  among  the  diseases  described  in  Division  VI.,  on 
the  conditions  due  to  disturbances  of  metabolism  or  to  constitutional 
anomalies.  There  is  much  difference  of  opinion,  and  no  certain 
knowledge,  as  to  the  exact  nature  of  the  constitutional  anomaly 
concerned  in  asthma.  Some  writers  (Rachford),  believe  that  asthma 
is  closely  associated  etiologically  with  such  conditions  as  migraine, 
recurrent  vomiting,  urticaria,  diabetes,  spasmophilia,  and  so  forth. 
Rachford  believes  that  the  essential  cause  is  a  food  intoxication. 
There  can  be  no  doubt  that  the  constitutional  anomaly,  whatever 
its  exact  nature,  is  in  many  instances  hereditary. 

The  presence  of  a  constitutional  factor  in  etiology  throws  no  light 
on  the  particular  pathogenesis  of  the  disease.  Why  is  bronchial 
spasm  the  essential  disease  manifestation?  The  most  recent  re- 
searches have  suggested  an  answer  to  this  question,  which,  if  not 
absolutely  proven  for  all  cases  of  bronchial  asthma,  is  at  any  rate 
highly  probable. 
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Asthma  and  Anaphylaxis. — ^The  most  probable  view  as  to  the 
etiology  of  asthma  regards  the  condition  as  a  manifestation  of 
anaphylaxis.  For  a  full  description  of  the  phenomenon  of  anaphy- 
laxis, the  reader  is  referred  to  the  literature  of  immune  reactions. 
The  essential  feature  is  that  the  parenteral  introduction  into  the 
body  of  a  foreign  protein  leads  to  the  development  of  a  specific 
proteolytic  ferment.  The  development  of  this  substance  is  called 
"  sensitization,"  and  the  ferment  is  stored  in  the  body  cells  until 
activated  by  a  second  introduction  of  the  same  protein.  The  rapid 
splitting  of  protein  which  follows  a  second  injection  may  lead  to 
the  liberation  of  poisonous  constituents  of  the  protein. 

The  evidence  as  to  the  association  of  asthma  with  anaphylaxis  may 
be  summarized  as  follows:  It  is  generally  agreed  that  asthma  is  due 
to  a  stenosis  of  the  bronchioles.  It  has  been  demonstrated  that  in  animals 
dying  from  anaphylactic  shock,  the  cause  of  death  is  a  stenosis  of  the 
bronchioles.  Under  this  view  asthma  is  a  manifestation  of  anaphy- 
lactic shock  in  an  individual  who  has  become  sensitized  to  a  particular 
foreign  protein  substance.  As  anaphylaxis  is  a  peripheral  phenom- 
enon, asthma  is  also  peripheral,  not  a  central  neurosis. 

There  is  considerable  further  evidence  in  support  of  this  view  of 
the  etiology  of  asthma.  Talbot  has  shown  that  many  cases  of 
asthma  in  children  are  due  to  egg-poisoning,  the  egg  albumen  being 
the  sensitizing  substance.  Sensitization  to  egg  albumen  may  be 
shown  by  a  cutaneous  test,  performed  by  scarifying  and  inoculating 
the  skin  in  the  same  way  as  for  the  von  Pirquet  tuberculin  test.  The 
phenomenon  of  horse  asthma,  in  which  the  attacks  develop  when  the 
subjects  come  into  contact  with  horses,  has  long  been  recognized. 
The  sensitization  of  these  patients  may  be  shown  by  a  positive 
cutaneous  reaction  with  horse  senmi.  The  association  of  asthma 
with  the  pollen  of  particular  plants,  with  a  specific  cutaneous  reaction, 
has  been  demonstrated.  Research  is  demonstrating  from  time  to 
time  that  other  foreign  substances  are  capable  of  producing  sensiti- 
zation in  constitutionally  susceptible  individuals. 

There  are  still  many  unsolved  problems,  which  will  be  outlined 
under  Problems  and  Research.  Among  them  is  the  r61e  played  by 
various  sources  of  reflex  irritation  as  exciting  causes  of  the  attacks. 
There  is  much  clinical  evidence  in  favor  of  the  etiologic  importance 
of  various  conditions  in  the  nose  or  pharynx,  such  as  hypertrophic 
rhinitis,  adenoids,  hypertrophied  tonsils,  and  elongated  uvula.  Such 
exciting  causes  as  high  winds,  dust,  cold  or  damp  air,  have  appeared 
to  play  a  part.  Even  if  we  accept  the  anaphylactic  theory, — and 
I  believe  it  should  be  accepted  for  many  if  not  all  cases  of  asthma — ^we 
cannot  exclude  a  possible  contributing  part  played  by  local  irritation. 
Nevertheless  I  believe  the  r61e  of  reflex  irritation  is  not  based  on 
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incontrovertible  evidence,  and  that  its  importance  has  probably  been 
overestimated. 

The  constitutional  theory  of  etiology,  is,  however,  in  no  way 
incompatible  with  the  view  that  asthma  is  a  phenomenon  of  anaphy- 
laxis. On  the  contrary,  it  is  a  necessary  conception  in  explaining 
all  anaphylactic  manifestations. 

SYMPTOMS. — The  symptoms  of  bronchial  asthma  are  the  same 
in  the  child  as  in  the  adult.  A  catarrhal  condition  of  the  respiratory 
tract,  especially  of  the  bronchi,  may  or  may  not  precede  the  attack. 
The  onset  is  usually  sudden,  and  generally  occurs  at  night.  The 
child  is  seized  with  distressing  dyspnea,  mainly  expiratory,  the 
respiration  being  accompanied  by  a  wheezing  sound.  The  face  is 
anxious,  and  if  the  attack  continues  for  some  time  it  becomes  slightly 
cyanotic.  The  respirations  are  not  especially  increased  in  frequency. 
The  pulse  is  rapid,  and  when  the  dyspnea  is  very  intense,  becomes 
weak.  The  temperature  is  not  raised,  and  when  the  paroxysm  is 
prolonged,  it  may  become  subnormal.  The  physical  signs  are  mostly 
diffuse  sibilant  and  sonorous  r&les,  rhonchi,  and  muscular  riunbles, 
which  obscure  or  render  inaudible  the  respiratory  murmur.  The 
attack  may  last  for  a  number  of  hours,  or  even  for  days.  The 
paroxysms  vary  in  their  severity,  and,  as  a  rule,  are  followed  by 
considerable  exhaustion.  The  frequency  of  the  attacks  varies;  they 
may  occur  often  or  only  at  intervals  of  months. 

There  is  a  form  of  recurrent  bronchitis,  characterized  by  sibilant 
rAles  throughout  the  chest,  which  is  often  spoken  of  as  recurrent 
sibilant  bronchitis.  Some  writers  regard  this  condition  as  due  to 
the  same  etiological  factors  as  cause  asthma,  while  others  regard 
it  only  as  representing  recurrent  attacks  of  ordinary  bronchitis,  due 
to  the  same  cause  as  is  concerned  in  bronchitis,  namely,  infection 
of  the  air  passages.    This  question  is  still  unsettled. 

DIAGNOSIS. — ^Attacks  of  true  asthma  are  usually  easily  recog- 
nized. The  paroxysmal  character  of  the  dyspnea,  the  prolonged 
wheezing  expiration,  and  the  tendency  to  recurrence,  form  a  suf- 
ficiently characteristic  clinical  picture. 

Positive  confirmation  of  the  diagnosis  may  be  obtained  by  exam- 
ining the  blood  and  the  sputum.  The  blood  picture  in  asthma  is 
characteristic,  the  essential  feature  being  a  marked  increase  in  the 
number  of  eosinophiles.  The  percentage  of  eosinophiles  is  always 
increased,  averages  about  lo  per  cent,  and  may  be  as  high  as  20  or 
25  per  cent.  The  examination  of  the  sputum  is  important  mainly 
in  older  children.  It  usually  contains  numerous  eosinophiles.  The 
Charcot-Leyden  crystals  and  Curschmann's  spirals  which  are  so 
constant  in  the  sputum  of  adult  asthmatics,  are  usually  only  found 
in  the  sputum  of  older  children. 
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The  various  forms  of  paroxysmal  dyspnea  seen  in  children,  some- 
times designated  as  "  false  asthma,"  are  excluded  mainly  by  the 
examination  of  the  blood.  This  is  the  only  way  in  which  we  can 
exclude  true  asthma  when  paroxysmal  dyspnea  occurs  as  a  manifesta- 
tion of  bronchitis  or  bronchopneumonia  in  infants.  Paroxysmal 
dyspnea  is  not  so  often  a  symptom  of  cardiac  or  renal  disease  in 
children  as  in  adults,  and  "  cardiac  asthma  "  and  "renal  asthma," 
rarely  have  to  be  considered  in  differential  diagnosis.  The  spasm 
of  the  larynx  seen  in  catarrhal  lar3aigitis  (conmion  croup),  produces 
paroxysmal  dyspnea,  but  the  condition  is  easily  recognized  by  the 
inspiratory  character  of  the  dyspnea,  by  the  inspiratory  stridor,  and 
by  the  absence  of  rfiles  in  the  lungs.  Thymic  asthma  is  a  condition 
associated  with  paroxysmal  dyspnea,  but  in  it  the  prolonged  wheezing 
expiration  is  absent,  the  breathing  is  not  so  labored,  and  the 
characteristic  blood  picture  is  absent. 

PROGNOSIS. — The  prognosis  of  asthma  is  generally  stated  to 
be  best  in  the  so-called  **  catarrhal "  asthma  of  infants,  and  in  older 
children  when  the  disease  is  due  to  some  removable  local  source  of 
reflex  irritation.  In  many  of  these  cases,  in  which  a  favorable  course 
developed  as  the  infant  grew  older,  or  followed  local  treatment,  the 
evidence  was  not  clear  that  the  disease  was  true  asthma.  I  cannot 
deny  that  a  favorable  effect,  even  in  true  asthma,  has  followed  local 
treatment  of  the  nose  and  throat,  but  in  my  experience  such  cases 
have  been  comparatively  uncommon.  In  the  majority  of  my  cases 
of  true  asthma,  the  disease  has  resisted  such  treatment. 

I  believe  that  the  prognosis  is  mainly  dependent  upon  how  marked 
is  the  constitutional  factor  in  an  individual  case,  and  this  is  a  point 
which  we  cannot  determine.  It  is  further  dependent  upon  the  nature 
of  the  foreign  substance  which  excites  the  attacks,  and  the  ease  with 
which  it  can  be  discovered.  There  is  much  promise  in  specific  treat- 
ment by  immunization  of  those  cases  which  can  be  shown  to  be 
sensitive  to  the  pollen  of  a  particular  plant,  or  to  egg  albumen  or 
some  other  particular  food  substance. 

TREATMENT. — The  treatment  of  asthma  may  be  divided  into 
the  measures  used  for  the  symptomatic  relief  of  the  attack,  and 
those  used  in  the  general  treatment  of  the  disease. 

Treatment  of  the  Attack.— Inhalation  of  the  fumes  of  nitre 
paper,  or  stramonium  leaves  is  the  measure  which  should  ordinarily 
be  used  in  the  acute  attack.  Most  of  the  proprietary  "  asthma 
cures  *'  contain  these  ingredients.  The  child's  room  may  be  filled 
with  the  fumes,  and  if  this  is  not  effective,  the  fumes  should  be 
introduced  into  a  tent  made  as  described  for  croup.  If  the  attack 
is  very  severe,  or  if  the  inhalation  of  nitre  or  stramonium  fumes  fails 
to  give  relief,  an  intramuscular  injection  of  epinephrin  (adrenalin 
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chloride  i  to  looo  solution)  should  be  given.  The  dose  is  tij  v  to 
15  viii  according  to  age  for  a  child  over  three  years.  Epinephrin 
is  undoubtedly  the  most  powerful  available  means  for  relieving  the 
asthmatic  paroxysm,  although  the  effect  is  transient.  It  has  been 
shown  that  this  drug  extends  the  lumina  of  contracted  bronchioles. 

With  these  measures  available,  it  should  never  be  necessary  to  use 
morphin  in  the  asthma  of  children.  Codein  is  sometimes  useful  in 
resistant  attacks,  as  it  may  give  a  more  lasting  relief  than  epinephrin. 
Many  writers  believe  that  the  nocturnal  attacks  can  be  aborted  or 
lessened  in  severity  by  the  giving  at  bedtime  of  one  of  the  nervous 
sedatives,  such  as  antipyrin  or  bromide.  I  have  never  been  able  to 
convince  myself  that  the  apparent  improvement  which  only  some- 
times  follows  the  institution  of  bedtime  doses  of  antipyrin  or  bromide 
was  certainly  a  phenomenon  of  cause  and  effect,  but  there  is  no 
objection  to  trying  this  treatment,  doses  being  proportioned  to  the 
age  of  the  child. 

No  matter  how  severe  the  dyspnea,  the  cold  air  treatment  is 
absolutely  contraindicated  in  an  attack  of  asthma.  Warm  moist 
air  at  a  temperature  of  70°  F.  is  best,  but  the  child's  sleeping  room 
should  be  well  ventilated. 

In  order  to  avoid  all  possible  sources  of  reflex  irritation,  the 
physician  should  make  sure  that  the  bowels  are  thoroughly  open, 
and  if  any  doubt  exists  on  this  point,  an  enema  should  be  given  at 
the  beginning  of  the  attack,  and  the  bowels  should  be  kept  open 
during  the  subsequent  period. 

General  Treatment  of  the  Disease. — The  most  important 
indication  in  the  general  treatment  of  asthma  is  to  try  to  determine 
if  the  attacks  are  associated  with  any  particular  foreign  protein. 
Cutaneous  inoculation  tests  should  be  made  with  egg  albumen,  and 
with  the  various  other  articles  of  food  which  enter  into  the  child's 
diet.  There  are  now  available  for  purposes  of  diagnostic  vaccination, 
preparations  made  from  the  pollen  of  various  plants,  and  if  the 
asthma  occurs  only  in  the  spring,  simmier  or  autumn,  cutaneous 
tests  for  sensitization  toward  these  pollens  should  be  made. 

If  any  food  substance  is  incriminated  by  these  tests,  it  should  be 
excluded  from  the  child's  diet.  In  the  treatment  of  asthma  due  to 
egg  poisoning,  Schloss  and  Talbot  have  attained  success  by  a  method 
of  gradual  immunization  through  the  ingestion  of  very  small  quantities 
of  the  foreign  protein.  This  method  may  be  tried  with  other 
incriminated  food  substances.  A  similar  method  of  gradual  immuni- 
zation against  pollen  has  been  attended  by  success  in  the  asthma 
and  hay  fever  of  adults,  and  this  form  of  treatment  could  be  tried  in 
suitable  cases  in  children.  This  method  of  treatment,  however, 
w;hile  very  promising,  is  still  in  an  experimental  stage,  and  should 
only  be  undertaken  by  one  trained  in  its  use. 
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Children  sensitive  to  pollen  should  spend  the  time  during  which 
the  particular  plant  is  in  blok)m  in  some  locality  where  it  is  not  found. 
Children  susceptible  to  the  odor  of  horses  or  other  animals  should  be 
kept  from  contact  with  them. 

In  a  certain  number  of  cases,  the  specific. cause  of  the  asthmatic 
attacks  will  not  be  disclosed  by  any  of  the  above  procedures.  The 
association  of  asthma  with  bronchitis,  suggests  that  the  sensitizing 
protein  may  be  of  bacterial  origin.  The  patient  should  receive  the 
same  treatment  as  is  indicated  for  chronic  bronchitis,  the  essential 
feature  of  which  is  complete  change  of  dimaie  whenever  possible. 

While  I  believe  that  the  r61e  of  reflex  irritation  has  been  exaggerated 
in  asthma,  there  is  evidence  that  it  may  constitute  a  precipitating 
cause.  The  nose  and  rhinopharynx  should  be  carefully  examined  in 
every  case  of  asthma,  and  any  pathological  condition  should  be  proper- 
ly treated.  I  have,  however,  seen  very  few  cases  of  asthma  in  children 
relieved  by  such  measures  as  the  removal  of  adenoids  or  hypertrophied 
tonsils.  Exposure  to  such  possible  precipitating  causes  as  cold  damp 
wind,  dust,  and  so  forth,  should  also  be  guarded  against. 

The  diet  of  the  asthmatic  child  should  be  carefully  scrutinized, 
and  any  faults  should  be  remedied.  While  I  believe  that  too  much 
emphasis  has  been  placed  upon  the  specific  influence  of  diet  in 
constitutional  diseases,  the  possible  r61e  of  an  improper  diet  as  a 
contributing  cause  cannot  be  neglected.  Only,  there  is  no  convincing 
proof  in  asthma  of  the  importance  of  any  particular  dietary  regimen, 
and  the  diet  should  be  arranged  in  accordance  with  the  general 
principles  which  govern  the  selection  of  the  food  for  a  child  of  that 
age.  It  is  well,  however,  to  try  the  complete  exclusion  of  sweets^ 
eggs,  and  cream. 

For  medicinal  treatment  in  the  interval  between  attacks,  the 
preparation  usually  recommended  is  iodide  of  potassium,  or  syrup 
of  hydriodic  acid.  While  these  iodides  can  do  no  harm,  I  have  never 
been  convinced  of  any  real  benefit  from  their  use  in  asthma. 

PROBLEMS  AND  RESEARCH.— The  central  problem  in  asthma 
is  whether  all  cases  represent  a  manifestation  of  anaphylaxis,  or 
whether  there  are  any  cases  which  represent  a  central  neurosis.  The 
tendency  of  recent  experimental  research  is  to  relegate  more  and 
more  cases  to  the  anaphylactic  group.  If  it  be  eventually  shown  that 
true  asthma  is  always  an  anaphylactic  phenomenon,  our  theories 
of  the  importance  of  reflex  irritation  as  a  precipitating  cause  will  be 
open  to  serious  question. 

Experimental  work  has  mainly  been  confined  to  the  demonstration 
in  asthmatics  of  a  positive  cutaneous  reaction  with  various  food 
substances,  animal  sera,  and  plant  pollens.  There  is  an  extremely 
interesting  experiment  by  Manirloff,  bearing  on  the  anaphylactic 
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nature  of  asthma.  He  injected  animals  with  the  serum  of  an 
asthmatic,  thus  supplying  the  constitutional  factor,  and  then  injected 
a  solution  made  from  the  Charcot-Leyden  crystals  of  the  asthmatic 
sputum.  Severe  anaphylaxis  developed  in  the  animals  thus  treated, 
while  there  was  none  in  the  controls.  The  investigator  concludes 
that  the  crystals,  due  to  the  products  of  protein  decomposition,  are 
the  cause  of  the  attacks. 

The  relation  of  asthma  to  bronchitis  and  other  infections  of  the 
upper  respiratory  tract  is  interesting  in  connection  with  the  possible 
cases  of  asthma  which  cannot  be  proven  to  be  due  to  food  protein 
or  plant  pollen.  The  question  arises  whether  in  some  cases  of  asthma 
the  sensitization  may  not  be  due  to  protein  substances  derived  from 
the  bodies  of  bacteria.  Koessler  and  Moody  found  various  anaerobic 
organisms  in  the  sputiun  of  asthmatics,  and  believe  that  sensitization 
is  produced  by  the  parenteral  entrance  of  fragments  of  foreign  protein 
derived  from  such  organisms.  Under  this  theory  the  bronchitis  is 
primary,  the  patient  becomes  sensitized  to  the  infectifag  agent  asso- 
ciated with  his  cold  or  bronchitis,  and  the  continued  presence  of  the 
same  organism  in  the  bronchi  accounts  for  the  violent  action  on  the 
muscles  of  the  bronchial  walls.    This  theory  is  very  suggestive. 


III.    PLEURISY 

This  is  the  only  important  disease  of  the  pleura  which  occurs  in 
early  life.  From  the  point  of  view  of  pathological  anatomy,  the 
same  forms  of  inflammation  of  the  pleura  occur  in  childhood  as  in 
adult  life,  namely,  fibrinous  "  dry  "  pleurisy,  pleurisy  with  serous 
effusion,  and  pleurisy  with  purulent  effusion.  The  most  important 
difference  between  childhood  and  adult  life  is  the  very  much  greater 
frequency  with  which  purulent  pleurisy  is  encountered  in  the  former. 

Pleurisy  is  always  caused  by  bacterial  infection.  In  the  great 
majority  of  cases  the  infection  extends  to  the  pleura  from  the  lung. 
Occasionally  the  disease  may  result  from  an  extension  of  inflanmiation 
from  one  of  the  neighboring  organs,  and  pleurisy  is  an  occasional 
complication  of  peritonitis,  perihepatitis,  perityphlitis,  perinephritis, 
and  pericarditis.  Pleurisy  is  an  occasional  manifestation  of  rheumatic 
fever,  the  inflammation  of  the  pleiu^a  probably  representing  an 
extension  from  the  pericardium.  It  has  been  a  much  discussed 
question  whether  pleurisy  is  always  a  secondary  infection,  or  whether 
primary  pleurisy  may  occur.  As  very  slight  infectious  processes 
in  the  lung  may  extend  to  the  pleura,  it  is  probable  that  the  cases 
of  pleiuisy  which  have  been  considered  to  be  primary  really  repre- 
sented a  secondary  infection  in  which  the  primary  inflanunatory 
process  was  overlooked. 

The  following  forms  of  pleurisy  will  be  considered: 

1.  Purulent  pleurisy  (Empyema). 

2.  Serous  pleurisy. 

3.  Fibrinous  pleurisy. 

4.  Chronic  adhesive  pleurisy. 

EMPYEMA 

This  form  of  pleurisy  is  (X)nsidered  first,  because  it  is  by  far  the 
commonest  form  encountered  in  early  life. 

ETIOLOGY. — In  the  great  majority  of  cases,  empyema  is  a  com- 
plication of  some  form  of  pneumonia,  the  infecting  organism  reaching 
the  pleura  by  direct  extension  from  the  lungs.  Empyema,  while 
occurring  in  all  forms  of  pneumonia,  is  conunoner  in  lobar  pneumonia 
than  in  bronchopneumonia,  and  most  often  complicates  the  type 
described  as  pleuropneumonia. 

Among  the  rarer  sources  of  infection  in  empyema  may  be  numbered 
pyemia,  infectious  disease  of  the  newborn,  suppurative  arthritis, 
osteomyelitis,  appendicitis,  purulent  peritonitis,  purulent  pericarditis, 
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traumatism,  necrosis  of  a  rib,  and  the  rupture  into  the  pleura  of 
abscesses  situated  in  the  mediastinum,  thoracic  wall,  or  peritoneal 
cavity. 

The  pneumococcus  is  the  organism  most  frequently  found  in  the 
exudate  of  empyema  in  early  life.  In  my  experience  the  pneumo- 
coccus is  present  either  alone  or  associated  with  other  organisms  in 
about  80  per  cent  of  cases  of  empyema  in  infancy.  Holt  found  the 
pneumococcus  present  alone  in  64  per  cent  of  180  cases,  and  in  his 
series  12.8  per  cent  were  mixed  infections  in  which  the  pneumococ- 
cus was  present  in  two-thirds,  giving  a  total  of  72  per  cent.  These 
figures  are  in  marked  contrast  to  those  for  empyema  in  adults,  in 
which  the  pneumococcus  is  only  found  in  about  25  per  cent.  There 
can  be  no  doubt  that  the  pleura  of  the  young  child  is  especially 
predisposed  toward  pneumococcus  infection.  The  streptococcus  and 
staphylococcus  are  sometimes  found  alone,  sometimes  in  mixed  infec- 
tions. The  tubercle  hdcillus  is  very  rarely  the  cause  of  empyema  in 
infancy  and  early  childhood,  but  tuberculous  empyema  is  sometimes 
seen  in  cases  occurring  after  the  seventh  year.  The  bacillus  of  it^ 
fluenza  is  very  rare  as  the  sole  cause,  but  is  sometimes  seen  in  the 
mixed  infections. 

Empyema  is  particularly  a  disease  of  infancy  and  early  childhood. 
It  is  comparatively  uncommon,  but  not  rare  in  the  first  six  months, 
common  in  the  second  six  months,  and  still  more  frequently  encoun- 
tered in  the  second  year.  From  this  time  it  gradually  diminishes  in 
frequency  from  year  to  year.  On  account  of  the  usual  association 
of  empyema  with  pneumonia,  it  follows  that  the  disease  is  more 
frequent  in  the  winter  and  spring,  and  somewhat  more  frequent  in 
males  than  in  females. 

PATHOLOGICAL  ANATOMY.— The  inflammatory  process  be- 
gins with  an  exudation  of  fibrin  upon  the  surface  of  the  pleura, 
accompanied  by  an  excessive  migration  of  leukocytes  and  a  rapid 
acciunulation  of  pus.  The  exudation  may  occasionally  be  sero- 
fibrinous at  first  and  subsequently  become  purulent.  In  cases  of 
streptococcus  and  staphylococcus  infections,  the  inflammation  may 
be  purulent  from  the  beginning,  but  the  pus  is  not  so  thick  and  con- 
tains less  fibrin  than  in  pneumococcus  infections.  The  pus  may  be 
encapsulated,  and  this  condition  of  localized  empyema  is  not  un- 
common in  infants. 

The  pus  is  usually  thick,  creamy,  and  without  odor.  The  quantity 
of  fluid  ordinarily  is  from  four  ounces  to  a  pint,  but  in  long-standing, 
neglected  cases  may  be  much  larger.  In  children  the  fluid,  even 
when  small  or  moderate  in  amount,  does  not,  as  in  the  adult,  tend 
to  collect  at  the  bottom  of  the  pleural  cavity,  floating  the  lung  up- 
ward, but  tends  to  spread  through  the  whole  pleural  space  in  a  layer 
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which  varies  in  thickness  with  the  quantity  of  fluid.  Only  the  ap>ex 
of  the  pleural  cavity  is  free  when  the  quantity  of  fluid  is  small,  and 
when  it  is  moderate,  all  parts  of  the  lung  are  surrounded.  When  the 
quantity  of  fluid  is  large,  the  lung  is  not  pushed  upward,  but  is  com- 
pressed from  all  directions  toward  the  hilus.  These  peculiarities  in 
the  distribution  of  the  fluid  in  childhood  are  highly  important  in 
explaining  the  differences  in  the  physical  signs  of  pleuritic  effusion 
in  early  life  from  those  in  adults. 

When  cases  of  empyema  are  given  proper  treatment,  the  pressure 
is  removed  comparatively  early  in  the  course  of  the  disease,  and 
although  fibrinous  adhesions  may  be  present,  they  are  not  suffi- 
ciently firm  to  resist  the  effect  of  coughing  and  to  prevent  expansion 
of  the  lung.  In  such  cases  absorption  of  the  exudate  may  be  com- 
plete, or  at  most  there  may  be  some  organization  by  fibrous  tissue 
formation  which  leads  only  to  a  thickening  of  the  pleura,  but  does 
not  interfere  with  function.  When  the  disease  has  been  long  con- 
tinued, there  is  pronounced  fibrous  tissue  formation,  which  causes 
not  only  marked  thickening  of  the  pleura  but  also  fibrous  adhesions 
which  may  be  so  dense  and  firm,  that  expansion  of  the  lung  is  pre- 
vented or  is  incomplete.  Expansion  may  be  further  interfered  with 
by  fibrous  organization  in  an  unresolved  pneumonia.  In  these  cases, 
the  empyema  is  followed  by  recession  of  the  chest  wall. 

When  empyema  receives  no  treatment,  absorption  of  the  pus  is 
possible,  but  very  unusual.  If  the  child  does  not  die  from  the  exhaus- 
tion caused  by  so  prolonged  a  septic  process,  the  pus  usually  event- 
ually seeks  an  external  outlet.  Perforation  of  the  lung  may  occur, 
the  pus  being  evacuated  through  a  bronchus,  or  the  empyema  may 
rupture  externally,  the  so-called  "  empyema  necessitatb."  The 
usual  point  of  external  rupture  is  near  the  nipple.  The  pus  may 
burrow  into  adjoining  anatomical  structures.  The  most  common  of 
these  complications  in  children  is  pericarditis,  although  peritonitis 
is  seen  at  times. 

SYMPTOMS. — In  the  majority  of  cases  of  empyema,  in  which 
the  disease  develops  as  a  complication  of  pneumonia,  the  time  of 
onset  of  the  pleuritic  inflanunation  cannot  be  definitely  established. 
This  is  especially  true  in  infants,  in  whom  the  formation  of  pus  in 
the  pleural  cavity  often  begins  during  the  course  of  the  primary 
disease,  and  the  symptoms  of  the  empyema  are  indistinguishable 
from  those  of  the  pneumonia.  We  can  only  suspect  empyema  in 
such  cases  from  a  continuance  of  the  fever  and  other  symptoms 
beyond  the  time  when  recovery  from  pneumonia  was  expected,  or 
from  some  notable  change  in  the  signs  found  on  physical  examina- 
tion. In  other  cases,  the  empyema  may  develop  after  a  period  dur- 
ing which  the  temperature  has  been  normal  or  nearly  normal.    The 
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beginning  of  empyema  in  these  cases  is  signalized  by  a  rise  of  tem- 
perature which  may  be  sudden,  but  is  usually  gradual,  and  by  an 
increase  in  the  signs  of  thoracic  disease.  When  empyema  is  appar- 
ently primary,  or  complicates  scarlet  fever  or  some  other  acute 
infectious  disease,  the  symptoms  are  fever,  cough,  rapid  breathing, 
and  pain  which  is  often  referred  to  the  abdomen,  and  which  in 
infants  is  manifested  by  whimpering,  or  an  expiratory  moan.  It  is 
probable  that  in  these  cases  the  primary  disease  is  a  pneumonia,  of 
too  slight  an  extent  to  reveal  itself  to  physical  examination.  The 
signs  of  fluid  in  the  chest  may  not  reveal  themselves  for  three  or  four 
days.  In  the  tuberculous  empyema  sometimes  seen  in  older  children 
the  onset  is  very  insidious,  with  slight  or  moderate  fever,  and  grad- 
ually increasing  dyspnea  and  cachexia.  Marked  leukocytosis,  20,000 
to  40,000,  is  always  present,  even  in  the  earliest  stage  of  empyema. 

When  the  disease  has  become  established,  the  symptoms  are 
characteristic  and  fairly  uniform.  The  temperature  is  very  irregular, 
ranging  usually  from  101°  F.  to  103°  F.  or  104°  F.  A  regular  "sep- 
tic" or  "hectic"  temperature  with  sweating  is  extremely  uncommon 
in  early  life.  The  respiration  is  always  accelerated,  ranging  usually 
from  forty  to  eighty  per  minute.  The  breathing  is  ordinarily  not 
difficult  or  labored,  but  in  some  cases  dyspnea  may  be  marked. 
The  pulse  is  rapid,  regular,  and  of  fairly  good  quality.  Cough  is 
almost  invariably  present.  Loss  of  flesh,  anemia  and  prostration 
gradually  become  more  and  more  pronounced. 

These  symptoms  usually  persist  more  or  less  unchanged  for  several 
weeks.  In  some  cases  emaciation  and  prostration  become  so  severe 
that  the  patient  dies  of  exhaustion,  this  occurring  most  often  in  feeble 
infants.  In  other  cases,  a  subacute  stage  may  follow,  which  may 
last  for  many  months.  There  is  an  apparent  improvement,  there 
being  little  or  no  fever,  and  the  child  regains  strength  and  color. 
Nevertheless  the  cough  and  rapid  breathing  persist,  and  there  is  no 
change  in  the  signs  found  on  physical  examination  of  the  chest.  In 
very  chronic  cases  the  general  symptoms  may  resemble  tuberculosis. 
Finally  there  may  be  albuminuria,  edema,  and  clubbing  of  the 
finger  tips. 

PHYSICAL  EXAMINATION.  Inspection.— There  is  diminished 
respiratory  movement  of  the  affected  side.  If  the  quantity  of  fluid  is 
considerable,  the  circumference  of  the  affected  side  of  the  thorax  is 
greater  than  that  of  the  sound  side.  In  some  cases  there  is  oblitera- 
tion or  bulging  of  the  intercostal  spaces.  The  apex  beat  of  the  heart 
is  displaced  in  the  majority  of  cases,  the  displacement  varying  with 
the  amount  of  fluid.  If  the  fluid  is  in  the  left  side  of  the  chest,  the 
displacement  of  the  apex  beat  toward  the  right  is  usually  notable 
even  with  small  quantities  of  fluid.    If  the  right  pleural  cavity  is 
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afTectecl,  the  displacement  of  the  apex  beat  of  the  heart  toward  the 
left  is  less  marked,  and  is  not  present  with  small  quantities  of  fluid. 

Percussion. — The  signs  found  on  percussion  are  the  most  import 
ant  in  the  diagnosis  of  pleuritic  eflfusion  in  children.  Provided  that 
the  proi)er  methcKl  of  li^ht  percussion  be  used,  there  is  flatness  rather 
than  marked  dulncss  over  the  area  occupied  by  the  fluid.  Caxe 
must  be  taken  not  to  percuss  too  heavily,  otherwise  the  thin  layer 
found  in  the  effusions  of  childhcKxl  may  permit  some  resonance  to 
come  through,  gi\ing  a  false  impression  of  dulness  rather  than  of  . 
flatness.  A  marked  sense  of  resistance  on  percussion  is  always 
present  with  fluid,  and  is  a  valuable  aid  in  recognizing  flatness.  The  : 
flatness  and  sense  of  resistance  are  often  best  elicitetl  by  slapping 
the  chest. 

ITie  outline  of  the  flatness  is  important  in  children.  Even  with 
a  small  amount  of  fluid,  the  flatness  occupies  a  larger  area  of  the 
chest  wall  than  with  a  proportionate  amount  of  fluid  in  the  adult. 
The  line  of  flatness  always  extends  across  the  front  of  the  chest. 
Cases  in  which  the  flatness  occupies  only  the  base  behind  are  not 
seen  in  early  life,  if  the  fluid  be  free  and  not  encapsulated.  Only  a 
small  amount  of  fluid  is  required  in  order  that  the  line  of  flatness 
shall  rise  high  in  the  axilla,  and  continue  across  the  front  of  the 
chest  above  the  level  of  liver  dulness.  In  t>T)ical  cases  with  a  small 
amount  of  fluid,  there  is  flatness  behind,  below  the  midscapular  region, 
or  below  the  spine  of  the  scapula,  the  line  of  flatness  being  high  in 
the  axilla,  if  not  including  the  whole  axilla,  and  being  at  least  as 
high  as  the  fourth  ril)  in  front.  Above  the  area  of  flatness  the  per- 
cussion note  is  usually  either  slightly  dull,  or  tympanitic.  With 
moderate  effusions  there  is  flatness  over  the  entire  affected  side  of 
the  chest,  except  for  a  tympanitic  area  below  the  clavicle.  With 
large  effusions  the  flatness  extends  over  the  entire  side  of  the  chest. 

The  above  description  of  the  outline  applies  only  to  those  effusions 
in  which  the  fluid  is  free  in  the  pleural  cavity.  With  encapsulated 
fluid,  the  percussion  note  is  flat,  but  the  outline  is  in  no  way  char- 
acteristic. Shifting  of  the  outline  with  change  of  position  has  been 
described  as  often  present  with  pleuritic  effusions.  Such  shifting, 
in  my  experience,  is  almost  never  found  in  the  effusions  of  early  life. 

The  percussion  of  the  outlines  of  cardiac  dulness  is  fully  as  import- 
ant as  that  of  the  outlines  of  pulmonary  flatness.  In  all  free  effu- 
sions in  the  left  pleural  cavity,  the  cardiac  dulness  is  displaced  toward 
the  right,  and  it  does  not  require  a  very  large  effusion  to  displace  the 
relative  cardiac  dulness  as  far  as  the  right  nipple.  In  free  effusions 
in  the  right  pleural  cavity,  displacement  of  the  heart  is  less  marked, 
and  may  not  be  noted  with  small  effusions.  With  moderate  effu- 
sions, the  cardiac  dulness  on  the  left  usually  extends  beyond  the 
nipple,  and  with  large  effusions,  displacement  is  pronounced.    In 
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general,  displacement  of  the  heart  in  pleuritic  effusion  takes  place 
much  more  readily  in  children  than  in  adults. 

Grocco's  sign  is  found  in  most  cases.  This  is  a  triangular  area 
of  dulness  with  its  base  toward  the  spine,  situated  at  the  base  of 
the  side  opposite  to  the  effusion. 

Auscultation. — The  signs  found  on  auscultation  are  much  less 
useful  in  the  diagnosis  of  pleural  effusion  in  children  than  they  are  in 
adults.  The  respirator}-  murmur  and  voice  sounds  are  usually,  but 
not  invariably,  diminished  in  intensity,  but  this  is  by  no  means  path- 
ognomonic of  fluid.  Absence  of  breathing  and  voice  sounds  points 
toward  fluid,  but  is  very  exceptional.  Bronchial  breathing  and 
bronchojihony  are  very  commonly  heard  over  eflusions  in  early  life, 
and  diminution  in  their  intensity,  while  usually  present  in  fluid,  is 
also  found  over  consolidation.  Friction  sounds  are  ordinarily  not 
heard,  but  may  l)e  found  above  the  level  of  the  flatness.  R&les  are 
usually  not  heard,  but  moist  r&lcs  may  be  present. 

Palpation. — The  tactile  fremitus  is  often  diminished  or  absent, 
but  in  children  this  sign  is  less  commonly  present,  and  less  charac- 
teristic of  fluid  as  contrasted  with  consolidation,  than  in  adults. 

DIAGNOSIS. — The  most  important  point  is  the  differential  diag- 
nosis between  pleuritic  effusion  and  pulmonary  consolidation.  Con- 
solidation likely  to  be  mistaken  for  effusion  is  found  most  often  in 
lobar  pneumonia,  and  tuberculous  bronchopneumonia.  Mistakes  in 
diagnosis  usually  arise  from  the  placing  of  too  much  dependence  upon 
the  auscultatory  and  tactile  signs.  In  both  effusion  and  consolida- 
tion, the  respiratory  murmur  and  voice  sounds  are  usually  dimin- 
ished in  intensity,  and  bronchial  in  character,  and  the  tactile  fremitus 
may  or  may  not  be  diminished.  Numerous  rales  point  toward  con- 
solidation, but  do  not  exclude  fluid. 

The  essential  diagnostic  signs  of  free  fluid  as  opposed  to  consoli- 
dation are  the  following:  (i)  The  character  of  the  dulness;  (2)  the 
outline  of  the  dulness;  (3)  the  displacement  of  the  heart. 

Flatness  is  not  often  present  over  lobar  pneumonia,  except  in  cer- 
tain pronounced  cases  of  the  pleuro-pncumonia  type.  It  is  not 
often  present  over  unresolved  i)neumonia,  unless  there  is  very  marked 
fibrous  thickening  of  the  pleura.  It  is  sometimes  present  over  a 
very  extensive  tuberculous  bronchopneumonia,  when  the  pleura  is 
greatly  thickened.  The  presence  of  flatness,  while  not  a  certain  sign 
of  fluid,  is  sufficient  to  warrant  exploratory  puncture. 

The  outline  of  the  dulness  in  lobar  pneumonia  both  in  the  acute 
and  unresolved  stages,  usually  corresponds  to  the  outline  of  a  par- 
ticular pulmonary  lobe.  When  a  lower  lobe  is  involved,  the  dulness 
does  not  extend  to  the  top  of  the  axilla,  nor  does  it  occupy  the  front 
of  the  chest.    When  both  lobes  on  the  same  side  are  involved  in 


Fig.  j;.5^Em,.ycr 
A.  Pulmonary  dulness 


Outlines  of  ilulneib  wilh  small  effusion. 

B.  Cardiac  dulness  C.  Hepatic  dulnew. 


Empyema  323 

pneumonia,  the  dulness  may  occupy  the  entire  chest,  and  simulate 
the  condition  found  in  effusion.  The  same  signs  may  be  found  in 
a  massive  tuberculous  bronchopneumonia.  Flatness  over  the  whole 
side  of  the  chest,  however,  is  always  sufficiently  suspicious  of  effusion 
to  warrant  explorator>'  pimcture,  and  the  same  is  true  of  flatness 
over  both  the  back  and  front. 

Displacement  of  the  heart,  when  present,  is  practically  diagnostic 
of  effusion.  It  is  sometimes  seen  in  long  standing  cases  of  tubercu- 
losis or  chronic  interstitial  pneumonia  in  which  the  heart  is  pulled 
over  by  fibrous  tissue  contraction,  or  after  a  foregoing  empyema  in 
which  the  heart  is  held  displaced  by  adhesions.  These  conditions 
are  rare,  and  do  not  usually  give  the  other  physical  signs  of  effusion. 
Absence  of  cardiac  displacement  does  not  exclude  a  right-sided  effu- 
sion. I  should  hesitate,  however,  to  diagnose  a  left-sided  effusion 
without  displacement  of  the  heart. 

.  The  above  signs  will  usually  enable  the  physician  to  make  an 
accurate  differentiation  between  free  fluid  and  consolidation.  A 
roentgenogram  of  the  chest  is  often  of  great  assistance  in  differen- 
tiating between  fluid  and  consolidation,  and  is  especially  valuable 
as  a  diagnostic  procedure  when  the  physical  signs  are  doubtful  or 
conflicting.  The  essential  features  of  the  roentgenogram  in  pleu- 
ritic effusion,  are  the  uniformity  of  the  area  of  diminished  perme- 
ability, and  the  fact  that  with  free  fluid  the  area  is  not  confined  to 
a  single  lobe,  but  either  involves  the  whole  side  of  the  chest,  or  rises 
to  a  definite  level.  Displacement  of  the  heart  which  cannot  clearly 
be  made  out  by  inspection  and  percussion,  will  often  show  in  the 
plate. 

Whenever  the  signs  are  compatible  with  fluidy  exploratory  puncture 
of  the  pleural  cavity  should  always  be  performed.  Only  in  this  way 
can  the  diagnosis  be  positively  confirmed.  The  diagnosis  of  encap- 
sulated fluid  from  the  physical  signs  is  much  more  difficult  because 
the  outline  of  the  dulness  is  not  characteristic,  and  displacement  of 
the  heart  is  often  absent.  The  diagnosis  can  only  be  made  by  means 
of  exploratory  puncture.  This  should  be  done  whenever  there  is  a 
persistent  area  of  flatness,  or  of  marked  dulness  associated  with 
diminished  breathing  and  an  absence  of  rales. 

Whenever  exploratory  puncture  is  undertaken,  the  physician  should 
not  rest  content  with  the  negative  result  of  a  single  puncture,  but 
several  punctures  in  different  parts  of  the  flat  area  should  be  made, 
until  the  presence  or  absence  of  fluid  is  definitely  determined.  Any 
fluid  obtained  by  exploratory  puncture  should  be  examined  bacterio- 
logically,  as  the  type  of  organism  concerned  in  empyema  is  of  con- 
siderable prognostic  significance. 

I  have  occasionally  seen  a  large  pericardial  effusion  mistaken  for 
a  left-sided  pleuritic  effusion.    The  differential  diagnosis  depends 
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mainly  on  the  fact  that  in  pericardial  eflfusion  the  cardiac  impulse 
is  either  obliterated,  or  is  not  displaced  toward  the  right.  The  feeble 
character  of  the  heart  sounds  is  a  significant  feature  with  a  large 
pericardial  effusion.  The  differentiation  can  easily  be  made  by  a 
roentgenogram  of  the  chest. 

A  large  abscess  of  the  limg  can  not  be  definitely  distinguished 
from  encapsulated  empyema,  either  by  physical  examination,  by 
exploratory  puncture,  or  by  roentgenogram.  The  diagnosis  can  only 
be  made  by  operation  or  autopsy.  Such  abscesses  are  very  rare  in 
childhood. 

The  differential  diagnosis  between  empyema  and  serous  pleurisy 
cannot  be  made  by  physical  examination,  as  the  signs  of  fluid  are  the 
same  in  both  conditions.  In  the  majority  of  cases  in  infancy  and 
early  childhood,  the  fluid  is  purulent.  A  marked  leukocytosis  points 
toward  empyema.  In  all  cases  with  signs  of  fluid,  exploratory 
pimcture  is  indicated,  and  the  diagnosis  between  serous  and  purulent 
pleurisy  depends  upon  the  result  of  this  procedure. 

PROGNOSIS. — The  outcome  in  empyema  depends  upon  the  age 
of  the  patient,  the  duration  of  the  sjTuptoms,  the  type  of  organism 
causing  the  disease,  the  presence  or  absence  of  serious  complications, 
and  the  treatment.  The  age  of  the  patient  is  a  very  important  factor. 
In  general,  even  with  early  diagnosis,  good  general  condition  and 
proper  treatment,  infants  with  empyema  tend  to  do  badly,  and  the 
mortality  of  the  disease  is  high — certainly  higher  than  50  per  cent. 
The  disease  is  particularly  fatal  in  the  first  year  of  life.  The  explana- 
tion of  the  high  mortality  in  infancy  is  not  wholly  clear,  and  cannot 
adequately  be  based  on  a  lessened  resistance  to  infection  in  general. 
While  I  cannot  give  positive  statistical  evidence  in  support  of  my 
observations,  I  have  noted  that  fibrous  adhesions  preventing  the 
lung  from  expanding  are  a  much  more  common  finding  in  autopsies 
of  cases  of  empyema  in  infants  than  in  older  children.  The  cause 
of  fatal  ending  in  older  children  appears  to  be  usually  either  that 
the  case  is  due  to  a  mixed  or  streptococcus  infection,  or  else  that 
proper  treatment  was  postponed  until  the  child  was  in  too  poor  a 
general  condition.  In  infants  a  fata!  ending  is  common  even  in  early 
cases  with  a  pure  pneumococcus  infection.  I  believe  it  to  be  closely 
connected  with  a  tendency  to  the  formation  of  fibrous  adhesions, 
which  is  probably  due  to  the  fact  that  the  power  of  expanding  the 
lung  by  coughing  before  such  adhesions  have  formed  is  less  in  infancy 
than  in  later  childhood.  The  unexpanded  lung  lessens  the  effective- 
ness of  drainage,  and  the  result  is  accumulation  of  pus,  rise  of  temper- 
ature, and  finally  death  from  exhaustion. 

The  general  condition  at  the  time  of  operation  has  a  very  important 
bearing  on  the  prognosis.    A  bad  general  condition  due  to  other 
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causes  may  be  present  in  cases  treated  early  in  the  disease,  and 
feeble  babies  usually  die.  A  poor  general  condition  may  also  be 
produced  by  a  long  duration  of  the  disease  before  operation  is 
performed. 

The  t)^  of  organism  causing  the  suppuration  in  the  pleural  cavity 
is  very  important  in  connection  with  the  prognosis.  The  outlook  is 
most  favorable  in  pure  pneumococcus  infections,  and  these  are  seen 
most  frequently  in  the  empyemas  complicating  lobar  pneumonia. 
Staphylococcus  infections  are  also  comparatively  favorable,  although 
they  are  seen  most  often  in  infants,  in  whom  the  prognosis  is  bad 
for  other  reasons.  Streptococcus  and  mixed  infections  give  a  ver\" 
grave  outlook.  Tuberculosis  is  a  rare  cause  in  childhood,  esf>ecially 
in  the  period  before  the  seventh  year,  and  is  of  grave  but  not  neces- 
sarily fatal  prognosis  unless  a  mixed  infection  occurs. 

Serious  complications  are  uncommon  in  empyema.  General 
pyemia  and  gangrene  of  the  lung,  which  are  important  causes  of  a 
fatal  ending  in  adults,  are  rare  in  childhood.  Spontaneous  rupture 
of  an  empyema  into  a  bronchus  or  externally  is  seen  in  neglected 
cases,  but  does  not  in  itself  affect  the  prognosis  either  way.  Pyopneu- 
mothorax is  rare  in  early  Ufe. 

The  treatment  is  important  in  connection  with  the  prognosis. 
Spontaneous  recovery  through  absorption  can  occur,  but  is  extremely 
rare.  The  mortality  of  empyema,  while  high  in  infants,  was  much 
higher  both  in  infants  and  older  children  before  the  general  adoption 
of  surgical  treatment. 

In  general,  in  a  child  over  three  years  of  age,  with  a  good  general 
condition,  a  pure  pneumococcus  infection,  and  early  surgical  treat- 
ment, recovery  should  occur.  With  cases  of  this  type  recovery  is 
usually  complete.  Retraction  of  the  chest  and  lateral  curvature 
of  the  spine  are  only  seen  in  neglected  cases. 

On  the  other  hand,  in  a  child  under  three  years,  the  prognosis 
is  always  serious.  If  in  addition  there  is  a  streptococcus  or  mixed 
infection,  or  a  poor  general  condition,  the  outlook  is  very  grave. 

TREATMENT. — The  treatment  of  empyema  is  surgical.  There 
is  some  diflference  of  opinion  as  to  the  preferable  operation,  the  choice 
lying  between  simple  incision  and  drainage,  and  incision  with  partial 
rib  resection.  The  former  operation  has  the  advantages  of  requiring 
less  time,  no  general  anesthetic,  and  of  being  a  less  severe  procedure. 
Furthermore  there  is  evidence  that  with  a  small  opening  in  the  chest 
wall,  expansion  of  the  lung  takes  place  more  easily  than  when  the 
opening  is  large.  For  these  reasons,*  simple  incision  with  drainage 
is  the  operation  in  infants  preferred  by  most  surgeons,  although  some 
authorities  regard  incision  with  rib  resection  as  most  satisfactory 
at  all  ages.    The  disadvantages  of  sim})le  incision  are  that  the  small 
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opening  may  not  permit  adequate  drainage,  either  because  of  large 
masses  of  fibrin  in  the  exudate,  or  because  the  drainage  tube  may 
become  pinched  between  the  ribs.  These  disadvantages  are  avoided 
by  resection  of  about  an  inch  of  rib,  and  this  operation  is  usually 
preferred  in  children  over  three  years  of  age. 

In  general,  the  choice  of  operative  procedure  must  dep>end  upon 
the  preference  of  the  individual  operator.  There  are  various  modifi- 
cations of  technic,  such  as  Bulau's  method  of  siphon  drainage,  which 
are  matters  of  surgical  technic,  and  will  not  be  described  in  detail. 
Washing  out  the  pleural  cavity  is  not  to  be  recommended,  unless  the 
pus  be  foul. 

Some  cases  of  empyema  have  been  cured  by  simple  aspiration. 
This  method  of  treatment  is  not  to  be  reconmiended,  as  the  statistical 
evidence  shows  it  to  be  less  effective  than  incision  and  drainage,  the 
reason  being  that  the  fibrinous  masses  and  all  the  pus  cannot  be 
removed.  Aspiration  should  only  be  employed  as  a  means  of  tem- 
porary relief  while  the  physician  is  waiting  for  surgical  interference, 
and  then  only  when  there  is  an  accumulation  of  fluid  sufficiently 
large  to  produce  serious  symptoms.  It  should  also  be  used  in  the 
treatment  of  one  side  in  cases  of  double  empyema,  as  an  opening  into 
both  pleiural  cavities  at  once  cannot  be  made  with  safety. 

Some  authorities  advocate  the  delaying  of  operative  interference 
until  the  most  acute  stage  shall  have  subsided,  this  usually  not 
occurring  until  two  or  three  weeks  after  the  invasion  of  the  pleura. 
I  believe  that  such  delay  is  very  inad\asable,  and  that  in  empyema 
the  operation  should  he  performed  as  soon  as  the  diagnosis  is  made, 
unless  the  general  condition  of  the  patient  is  very  bad.  Even  with 
a  bad  general  condition,  I  do  not  believe  there  should  be  a  longer 
delay  than  that  required  for  the  available  measures  of  stimulation, 
not  more  than  forty-eight  hours.  The  reason  that  delay  is  inadvisable 
even  in  the  acute  stage,  is  that  the  chief  cause  of  an  unfavorable 
outcome  after  operation  for  empyema  is  the  formation  of  adhesions 
preventing  expansion  of  the  lung,  and  each  day  of  delay  favors  the 
formation  of  these  adhesions. 

After  operation  for  empyema,  the  usual  duration  of  discharge  from 
the  drainage  tube  is  from  three  to  six  weeks.  When  discharge  has 
ceased,  the  temperature  remaining  down,  the  tube  is  removed  and 
the  wound  allowed  to  heal.  The  mistake  is  sometimes  made  of  allow- 
ing the  tube  to  remain  in  too  Ion*;,  which  delay?  the  closing  of  the 
sinus.  If  after  operation  for  empyema  the  temperature  remains 
elevated,  or  rises  again  after  coming  down,  the  usual  cause  is 
defective  drainage.  This  is  most  often  due  to  blocking  of  the  tube. 
Continued  temperature  or  a  fresh  rise  of  temperature  may  be  due 
to  some  other  cause,  such  as  the  underlying  pneumonia,  a  fresh 
pneumonia,  an  abscess  of  the  lung,  pericarditis,  or  empyema  of  the 
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opposite  side.  It  may  also  be  due  to  some  complication  outside 
the  chest,  the  most  common  being  otitis  media.  In  all  such  cases  a 
careful  and  complete  physical  examination  should  be  made,  and  the 
urine  should  be  examined  for  possible  pyelitis. 

The  chief  obstacle  to  a  completely  successful  result  in  empyema 
is  defective  expansion  of  the  lung.  This  is  the  condition  found  so 
frequently  at  autopsy  in  the  many  fatal  cases  in  infancy.  In  older 
children  this  condition  is  less  common,  expansion  taking  place  readily 
in  cases  operated  on  comparatively  early.  When  insufficient,  it  may 
be  promoted  by  the  apparatus  devised  by  James,  which  serves  also 
as  a  toy  for  the  child's  amusement.  Air  is  blown  by  the  child  through 
a  tube  into  a  corked  bottle  containing  a  colored  fluid,  and  this  forces 
the  fluid  out  through  another  tube  into  a  bottle  placed  at  a  higher 
level,  the  fluid  flowing  back  by  siphonage.  Blowing  soap  bubbles, 
or  a  game  in  which  a  feather  is  blown  about  upon  a  large  table,  answers 
the  same  purpose.  Such  methods  of  promoting  lung  expansion  can- 
not be  employed  in  infants  and  very  young  children.  The  chief  agent 
is  the  cough,  and  no  medication  tending  to  check  cough  should  be 
employed  after  operation  for  empyema.  It  is  advisable  to  change 
the  child's  position  frequently,  eind  an  attack  of  crying  is  not  to  be 
suppressed,  as  it  favors  lung  expansion. 

In  some  cases,  which  through  neglect,  or  injudicious  delay  in 
operating  have  become  chronic,  complete  expansion  of  the  limg  is 
prevented  by  the  firm  fibrous  adhesions  which  have  formed.  The 
chest  wall  recedes  to  its  fullest  extent,  the  ribs  being  in  contact,  but 
nevertheless  a  caxaty  may  remain  which  cannot  dose.  The  existence 
of  such  a  cavity  prevents  a  cure  of  the  suppurative  process,  and  leads 
to  a  fatal  ending.  Such  cases  are  rare;  the  only  hope  is  the  operation 
of  thoroplasty,  in  which  a  greater  collapse  of  the  chest  wall  is  per- 
mitted by  the  removal  of  portions  of  several  ribs.  The  operation 
is  serious,  and  is  followed  invariably  by  great  deformity. 

» 

SEROUS  PLEURISY 

This  form  of  pleurisy  is  much  less  common  in  children  than  in 
adults,  and  is  seen  most  often  in  older  children,  being  rare  in  infancy 
and  early  childhood. 

ETIOLOGY. — Pleurisy  with  serous  effusion  may  occur  as  a  com- 
plication of  pneumonia.  It  may  also  occur  as  does  empyema  in  the 
course  of  any  of  the  infectious  diseases,  the  primary  source  of  infection 
beinjL^  a  latent  bronchopneumonia.  In  these  cases,  which  are  com- 
paratively uncommon,  the  organisms  causing  the  pleurisy  are  the 
same  as  those  concerned  in  the  etiology  of  empyema,  the  pneumo- 
coccus  bcin*^  the  form  most  often  seen,  with  the  streptococcus  next. 
The  only  difference  between  these  cases  and  empyema  is  that  the 
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exudate  is  sero-fibrinous  instead  of  purulent.  In  the  majority  of 
cases  of  this  type,  the  serous  effusion  represents  merely  a  very  early 
stage  of  a  developing  empyema,  the  fluid  containing  large  numbers 
of  the  pus-producing  microorganisms,  and  later  becoming  purulent. 
For  all  practical  purposes  these  are  cases  of  empyema.  In  a  few 
cases,  however,  in  which  the  pleural  mflammation  originates  in  a 
pneumonia,  the  exudate  does  not  become  purulent,  the  disease  run- 
ning a  course  resembling  that  of  other  etiologic  types  of  serous 
pleurisy.  In  such  cases  the  number  of  microorganisms  in  the  fluid 
is  usually  small. 

The  conunonest  etiologic  form  of  serous  pleurisy  is  the  tuberculous. 
This  is  rare  in  children  under  the  age  of  seven  years,  but  forms  the 
majority  of  the  cases  of  serous  pleurisy  encountered  in  later  childhood. 
It  represents  invasion  of  the  pleura  by  the  direct  extension  of  tubercle 
bacilli  from  the  lung,  either  from  the  primary  lesion  or  from  a 
tuberculous  bronchopneumonia. 

Second  in  frequency  as  a  cause  of  pleuritic  exudate  which  remains 
serous  throughout,  is  rheumatic  fever  infection,  although  pleurisy 
is  one  of  the  rarer  manifestations  of  rheumatic  fever.  These  cases 
either  accompany  or  follow  the  rheumatic  fever  attack.  It  is  prob- 
able that  the  occasional  instances  of  pleurisy  complicating  tonsil- 
litis are  also  etiologically  manifestations  of  rheumatic  fever.  In 
rheumatic  pleurisy  the  process  may  be  bilateral.  The  fluid  shows 
all  the  characteristics  of  a  sero-fibrinous  exudate,  but  is  usually 
free  from  bacteria. 

Pleurisy  is  sometimes  associated  with  nephritis,  but  in  the  majority 
of  cases,  especially  when  the  process  is  bilateral,  the  effusion  repre- 
sents a  transudate  rather  than  the  inflammatory  exudate  of  a  true 
pleurisy. 

PATHOLOGICAL  ANATOMY.— The  process  is  a  typical  sero- 
fibrinous inflanMnation.  The  surface  of  the  pleura  is  covered  with 
fibrin  as  in  dry  pleurisy,  but,  usually  from  the  very  beginning,  senmi 
is  exuded  from  the  blood-vessels.  The  quantity  of  fluid  is  very 
variable;  it  may  form  only  a  thin  layer,  or  may  fill  the  pleural  cavity 
with  marked  compression  of  the  lung.  In  cases  of  tuberculous  or 
rheumatic  fever  origin,  or  of  pneumonic  origin  not  going  on  to 
pus  formation,  the  fluid  is  of  a  clear,  pale-yellow  color,  coagulates 
spontaneously,  and  contains  flocculi  of  fibrin  and  a  few  leukocytes 
and  endothelial  cells.  The  amount  of  fibrin  varies.  A  greater 
proportion  of  fibrin  is  likely  to  be  present  in  the  exudation  in  children 
than  in  adults.  In  cases  in  which  the  process  represents  the  early 
stage  of  an  empyema,  the  fluid  is  more  cloudy,  and  contains  more 
leukocytes  and  meiny  bacteria. 
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The  termination  of  the  process  is  absorption  of  the  exudate.  When- 
ever the  quantity  of  fibrin  is  considerable,  not  all  is  absorbed,  but 
a  certain  amount  of  fibrous  tissue  organization  occurs  which  pro- 
duces thickening  of  the  pleura,  and  fibrous  adhesions  of  var3dng 
extent.  The  adhesions  are  not  likely  to  interfere  with  expansion 
of  the  lung  in  serous  pleurisy. 

SYMPTOMS. — ^The  cases  occurring  in  connection  with  pneumonia 
in  which  the  quantity  of  serous  exudate  is  too  small  to  reveal  itself 
on  physical  examination,  have  no  characteristic  symptoms,  and  will 
not  be  described  here.  The  symptoms  of  the  cases  which  go  on  to 
pus  formation  are  precisely  like  the  symptoms  of  empyema  which 
have  been  already  described. 

The  onset  of  serous  pleurisy  may  be  acute,  or  it  may  be  insidious. 
In  the  acute  cases  there  is  fever,  cough,  pain,  and  rapid  breathing, 
and  the  onset  resembles  that  of  lobar  pneumonia,  except  that  all 
the  symptoms  are  less  severe.  The  fever  is  not  so  high,  rapid  breath- 
ing comes  on  more  gradually,  general  constitutional  disturbance  is 
less,  and  such  signs  of  nervous  system  intoxication  as  apathy  or 
delirium  are  notably  absent.  On  the  other  hand,  cough  is  often  more 
marked  than  in  lobar  pnemnonia,  and  pain  at  the  onset  may  be 
more  severe,  often  being  referred  to  the  abdomen.  The  signs  of  fluid 
in  the  pleural  cavity  develop  rapidly,  and  are  usually  marked  before 
the  end  of  three  days.  With  the  accimiulation  of  the  fluid  the  tem- 
perature often  becomes  lower  with  marked  remissions,  and  there  is 
a  lessening  of  the  severity  of  the  cough  and  disappearance  of  the 
pain.  On  the  other  hand,  the  rate  of  respiration  may  become  more 
rapid. 

In  the  more  insidious  class  of  cases  there  is  often  little  or  no  fever, 
cough  is  slight,  and  pain  absent.  There  is  general  weakness,  pallor, 
and  moderate  prostration,  but  the  only  symptom  pointing  toward 
the  chest  as  the  seat  of  disease  is  a  gradu^y  increasing  shortness  of 
breath.  The  severity  of  the  symptoms  is  very  variable.  In  some 
cases  there  may  be  no  marked  symptoms,  the  accumulation  of  fluid 
being  only  revealed  by  physical  examination  of  the  chest. 

In  the  majority  of  cases  the  serous  effusion,  after  accimiulating 
for  two  or  three  days,  remains  at  its  maximum  for  three  or  four 
days  more,  and  then  begins  to  diminish  in  quantity.  Absorption 
continues,  but  is  less  rapid  than  acciunulation,  and  is  usually  com- 
pleted in  a  week  or  ten  days.  In  a  few  cases  there  is  no  tendency 
toward  absorption,  and  the  accimiulated  fluid  remains  indefinitely 
unless  removed  by  aspiration.  In  this  chronic  stage  there  may  be 
some  fever,  usually  slight,  and  there  is  often  increasing  pallor,  loss 
of  strength,  and  loss  of  weight.  The  general  symptoms  in  this  stage 
are  those  of  chronic  tuberculosis. 
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In  most  cases  the  quantity  of  accumulated  fluid  is  not  sufliciently 
large  to  produce  serious  symptoms  from  pressure.  Occasionally, 
however,  when  the  fluid  accumulates  rapidly,  pressure  symptoms  are 
seen,  usually  early  in  the  course  of  the  attack.  There  may  be  marked 
dyspnea  or  even  orthopnea,  cyanosis,  and  weak  pulse.  There  may 
even  be  fainting  attacks,  and  rarely  pressure  symptoms  severe  enough 
to  cause  death  are  seen. 

The  physical  signs  of  fluid  in  the  chest  are  the  same  whether  the 
effusion  be  serous  or  purulent,  and  have  been  thoroughly  described 
under  empyema. 

DIAGNOSIS. — ^The  first  step  in  diagnosis  is  to  establish  the 
presence  of  fluid  in  the  pleural  cavity.  The  differentiation  between 
fluid  and  pulmonary  consolidation  has  already  been  discussed  under 
the  diagnosis  of  empyema. 

The  presence  of  fluid  having  been  established  or  suspected  by 
means  of  the  physical  examination,  the  next  step  is  to  determine 
whether  the  fluid  is  serous  or  purulent.  Serous  fluid  may  be  sus- 
pected in  cases  occurring  in  older  children  without  obvious  connection 
with  pneumonia  or  other  acute  infection,  in  cases  occurring  in  rheu- 
matic fever  patients,  and  in  cases  of  insidious  onset,  without  marked 
fever.  An  absence  of  leukocytosis  is  in  favor  of  tuberculous  pleurisy 
with  serous  effusion.  Nevertheless,  on  a  basis  of  the  history  and 
physical  examination,  the  physician  cannot  do  more  than  form  a 
guess  as  to  the  nature  of  the  effusion  in  cases  of  pleurisy.  The  final 
diagnosis  rests  upon  the  results  of  exploratory  thoracentesis.  As 
empyema  is  so  much  more  common  in  early  life  than  is  serous  pleurisy, 
the  burden  of  proof  lies  on  the  diagnosis  of  the  latter.  It  is  extremely 
important  for  therapeutic  purposes  to  obtain  early  proof  of  the 
presence  of  empyema.  Consequently,  exploratory  puncture  should 
be  performed  in  every  case  in  which  the  presence  of  fluid  cannot 
be  excluded. 

If  the  fluid  obtained  by  exploratory  thoracentesis  is  serous,  the 
next  step  in  diagnosis  is  to  determine  as  far  as  is  possible  the  etio- 
logic  nature  of  the  pathological  process.  This  is  much  aided  by 
laboratory  examination  of  the  fluid  obtained.  The  method  of  ex- 
amining exudates  and  transudates  is  described  in  Division  II,  p.  134. 
The  first  step  is  to  determine  that  the  fluid  is  an  exudate  and  not  a 
transudate.  An  exudate  is  recognized  by  the  high  specific  gravity 
(1016-1026),  the  high  albumin  content  (2-6%),  and  the  presence 
of  fibrin  and  leukocytes.  The  diagnosis  of  the  etiology  of  an  exudate 
depends  upon  the  results  of  cyto-diagnostic  and  bacteriological  ex- 
amination. In  an  exudate  due  to  one  of  the  organisms  concerned 
in  the  production  of  an  antecedent  pneumonia,  the  predommating 
cell  is  the  polymorphonuclear  leukocyte,  and  the  organism — ^pneu- 
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mococcus,  streptococcus,  staphylococcus — playing  an  etiologic  r61e 
will  be  found  in  coverglass  preparations.  In  exudates  which  repre* 
sent  an  early  stage  of  empyema,  later  becoming  purulent,  the  fluid 
is  usually  slightly  turbid,  and  both  leukocytes  and  bacteria  are 
numerous.  In  exudates  due  to  pneumonic  pleurisy  which  neverthe- 
less later  remain  serous,  the  fluid  is  usually  clear,  leukocytes  are  less 
nmnerous,  and  bacteria  are  few.  Nevertheless  in  every  instance  in 
which  pus-produdng  organisms  are  found  in  the  fluid,  another  ex- 
ploratory puncture  should  be  made  in  a  day  or  two,  in  order  that 
the  development  of  empyema  may  not  be  overlooked.  In  cases  in 
which  the  pleurisy  is  the  result  of  tuberculous  infection,  there  is  an 
increase  in- the  niunber  of  mononuclear  cells  (lymphocytosis),  and  the 
lymphocyte  is  often,  but  not  always,  the  predominating  cell.  The 
ordinary  bacteriological  examination  with  Loeffler's  methylene  blue 
reveals  no  microorganisms,  and  cultures  remain  sterile.  A  positive 
diagnosis  of  tuberculous  pleurisy  can  only  be  made  when  the  special 
stain  for  the  tubercle  bacillus  reveals  the  presence  of  that  organism, 
but  the  demonstration  of  the  tubercle  bacillus  in  the  pleuritic  exudate 
is  even  more  difficult  than  in  the  cerebrospinal  fluid,  and  cannot  usu- 
ally be  obtained.  The  presence  of  a  positive  von  Pirquet  cutaneous 
tuberculin  test  is  very  important  in  the  diagnosis  of  tuberculous 
pleurisy.  For  prognostic  and  therapeutic  purposes  it  is  best  to 
assmne  that  every  case  of  serous  pleurisy  having  a  sterile  fluid  and 
not  connected  with  rheumatic  fever,  is  of  tuberculous  origin.  In  the 
rare  cases  of  serous  pleurisy  occurring  as  a  manifestation  of  rheu- 
matic fever,  the  fluid  contains  no  microorganisms,  but  the  predom- 
inating cell  is  the  polymorphonuclear  leukocyte.  The  diagnosis 
depends  more  upon  the  association  of  the  pleurisy  with  other  rheu- 
matic fever  symptoms,  than  upon  the  examination  of  the  serous 
exudate. 

PROGNOSIS. — ^The  prognosis  in  typical  cases  of  serous  pleurisy 
is  good.  The  only  exception  is  the  cases  complicating  pneumonia  in 
which  the  effusion  later  becomes  purulent,  and  in  which  the  prognosis 
is  that  of  empyema.  The  prognosis  of  tuberculous  pleurisy  is  that 
of  chronic  tuberculosis  at  that  age.  Pleurisy  is  one  of  the  most 
favorable  secondary  manifestations  of  tuberculosis,  and  tends  strongly 
toward  recovery.  Moreover  the  occurrence  of  pleurisy  as  the  only 
secondary  manifestation  of  tuberculosis  is  an  indication  that  the 
imderlying  chronic  infection  is  in  a  stage  when  high  resistance  has 
developed  in  the  patient,  and  the  outlook  for  eventual  complete 
recovery  from  the  tuberculous  infection  is  in  this  stage  very  good. 
The  course  of  rheumatic  fever  pleurisy  is  favorable  as  far  as  the 
pleurisy  is  concerned,  the  prognosis  being  that  of  rheumatic  fever  in 
general. 
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TREATMENT. — The  treatment  of  the  acute  stage  of  serous 
pleurisy  is  only  symptomatic.  The  general  routine  of  treatment 
adapted  to  any  acute  infection  should  be  followed.  The  only 
symptoms  commonly  requiring  treatment  are  pain  and  cough.  Pain 
is  relieved  by  counter-irritation  such  as  is  afiForded  by  a  mustard 
paste.  Li  many  cases  an  ice  bag  gives  more  relief  than  a  counter- 
irritant  application.  At  times  a  rather  tight  swathe  about  the  chest 
will  give  more  relief  than  anything  else.  If  the  pain  or  cough  be 
very  severe,  some  preparation  of  opium  should  be  used,  but  this  is 
rarely  necessary  in  children.  Cough  is  rarely  severe  enough  to 
require  medication. 

The  bowels  should  be  kept  properly  open  by  means  of  mild  saline 
cathartics,  but  ordinarily  it  is  not  well  to  try  to  hasten  absorption 
by  purgation,  diuretics,  or  limitation  of  fluid  intake.  The  exudate 
is  of  an  inflammatory  character,  and  will  be  absorbed  spontaneously 
when  the  inflammation  subsides.  No  drug  has  any  specific  action  in 
hastening  absorption,  and  the  use  of  such  drugs  as  iodid  of  potassiiun, 
falsely  supposed  to  promote  the  absorption  of  exudates,  only  tends  in 
childhood  to  disturb  the  digestive  system. 

When  absorption  is  delayed  and  the  disease  tends  to  become 
chronic,  the  best  method  of  treatment  is  the  removal  of  a  part  of 
the  fluid  by  aspiration.  This  procedure  is  usually  quickly  followed 
by  spontaneous  absorption  of  the  remaining  fluid,  and  as  a  means 
of  treatment  is  far  preferable  to  purgatives,  diuretics,  and  limitation 
of  fluid  intake.  The  latter  measures  should  only  be  used  in  case 
the  effusion  tends  to  reaccumulate  after  aspiration.  When  this  occurs 
it  is  not  wise  to  repeat  aspiration  more  than  once,  on  accoimt  of  the 
danger  of  wounding  the  lung. 

Aspiration  is  positively  indicated  in  cases  in  which  the  accumulation 
is  so  rapid  that  serious  pressure  symptoms  develop. 

Patients  with  tuberculous  pleurisy  should  receive  the  general 
dietetic  and  outdoor  treatment  which  is  employed  in  tuberculosis  in 
general. 

FIBRINOUS  PLEURISY 

A  certain  amount  of  fibrinous  pleurisy  is  an  almost  invariable 
accompaniment  of  all  forms  of  pneumonia,  and  cannot  be  considered 
as  an  independent  clinical  disease.  In  later  childhood  are  seen  cases 
of  fibrinous  pleurisy  which  clinically  appear  to  be  primary. 

ETIOLOGY. — It  is  probable  that  the  cases  are  not  really  primary, 
but  that  they  have  the  same  etiology  as  serous  pleurisy.  This  means 
that  the  pleurisy  is  secondary,  either  to  a  small  latent  pnemnonia,  to 
tuberculosis,  or  to  rheumatic  fever.  The  •  exciting  causes  are  the 
same  as  in  serous  pleurisy.  Even  in  older  children,  dry  pleurisy  is 
much  less  common  than  in  adults. 
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PATHOLOGICAL  ANATOMY.— The  pleura  is  injected  and 
without  luster.  At  first  it  is  covered  with  a  thin  layer  of  lymph, 
which  becomes  opaque  and  thickened  by  the  deposition  of  fibrin  and 
leukocytes.  The  sub-pleural  fibrous  tissue  is  also  thickened  by  the 
exudation  of  senun  and  by  cellular  infiltration.  The  roughened 
surfaces  of  the  visceral  and  parietal  layers  may  adhere,  forming  loose 
connections  which  may  subsequently  undergo  organization  without 
producing  an  exudation  and  end  in  a  chronic  adhesive  pleurisy. 
The  areas  of  inflamed  pleura  may  be  large,  or  small  and  diffusely 
located.  There  may  be  an  extensive  layer  of  fibrin  of  variable 
thickness  over  the  pleural  surface.  In  tuberculous  pleurisy  there 
may  be,  in  addition  to  the  fibrin,  tubercles  or  caseous  nodules  on  the 
pleural  surface  and  in  the  layers  of  the  exudate. 

In  the  further  course  of  the  process  part  of  the  exudate  is  absorbed. 
A  certain  amount  is  left  behind,  which  undergoes  fibrous  tissue 
organization,  the  result  being  thickening  of  the  pleura  and  adhesions. 
There  is- probably  some  thickening  of  the  pleura  after  every  case  of 
fibrinous  pleurisy.  The  thickening  especially  in  tuberculous  cases 
may  be  very  pronoimced  and  adhesions  may  be  very  extensive. 

SYMPTOMS. — ^The  symptoms  of  the  pleurisy  which  regularly 
accompanies  pneumonia  are  usually  indistinguishable  from  those  of 
the  primary  disease.  Only  the  pleuritic  friction  rub  is  a  distinctive 
evidence  of  the  presence  of  pleurisy,  and  this  is  not  always  heard 
even  in  cases  in  which  fibrinous  exudate  on  the  pleura  is  foimd 
post-mortem. 

In  cases  which  clinically  appear  to  be  an  independent  disease, 
the  chief  symptoms  are  pain  euid  cough.  The  pain  is  sharp  and 
stabbing,  and  is  increased  by  cough  or  deep  inspiration.  It  is  usually 
sharply  localized,  but  the  localization  often  does  not  correspond  to 
the  seat  of  the  lesion.  The  pain  may  be  referred  to  the  abdomen,  or 
even  to  the  side  opposite  to  the  one  affected.  The  cough  is  short, 
and  dry,  and  often  has  a  peculiar  sound  suggesting  that  the  child  is 
making  every  effort  to  suppress  it.  There  is  usually  little  or  no 
fever,  and  no  constitutional  symptoms. 

On  physical  examination,  the  only  abnormality  is  the  presence 
of  a  pleuritic  friction  sound.  This  is  a  dry  rubbing  sound,  usually 
heard  both  with  inspiration  and  expiration,  and  ordinarily  sharply 
localized.  The  most  common  situation  of  the  friction  rub  is  the 
axillary  region.  The  usual  duration  of  this  condition  is  from  a  few 
days  to  a  week.  At  times,  after  the  lapse  of  several  days,  a  dry 
pleurisy  may  be  superseded  by  a  serous  effusion. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  finding  of  the 
friction  rub.  The  etiologic  diagnosis  depends  upon  the  general 
history  of  the  case.    If  there  is  a  history  of  previous  tuberculous 
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manifestations,  or  if  d'Espine's  sign  is  present  or  the  yon  Pirquet 
reaction  positive,  the  evidence  points  toward  a  tuberculous  etiology. 
If  there  is  a  history  of  rhuematic  fever  manifestations,  the  pleurisy 
is  probably  a  manifestation  of  that  infection.  If  the  pleurisy  is 
associated  with  exposure  to  cold,  or  with  any  recognizable  acute 
infection,  the  cause  of  the  process  is  probably  a  latent  pneumonia. 

PROGNOSIS. — ^The  prognosis  is  good.  In  general,  it  resembles 
that  of  serous  pleurisy,  depending  on  the  xmderlying  etiology. 

TREATMENT.— The  treatment  is  the  same  as  that  described 
for  the  acute  stage  of  serous  pleurisy. 

CHRONIC  ADHESIVE  PLEURISY 

Chronic  pleurisy  results  from  previous  attacks  of  acute  inflam- 
mations of  the  pleura,  either  with  or  without  the  formation  of  fluid. 
The  result  is  essentially  the  same,  differing  chiefly  in  degree.  The 
lesions  are  represented  by  adhesions  between  the  thickened  layers 
of  parietal  and  visceral  pleura.  Large  or  small  areas  of  the  cavity 
may  thus  be  obliterated.  The  physical  signs  are  represented  chiefly 
by  dulness  and  diminution  in  the  intensity  of  the  breathing,  voice- 
sounds,  and  tactile  fremitus.  Litten's  phenomenon  is  absent.  On 
the  other  hand,  adhesions  are  often  found  at  the  autopsy,  where 
during  life  both  lungs  seemed  perfecUy  normal.  The  diagnosis  is 
aided  by  the  use  of  an  aspirating  needle,  by  which  we  can  often 
determine  by  the  sense  of  touch  whether  the  needle  is  in  a  thickened 
pleura,  the  lung,  or  a  free  cavity.  If  the  adhesions  are  extensive, 
retraction  of  the  chest  with  certain  compensatory  changes  occurs. 

TREATMENT. — ^The  treatment  consists  entirely  of  general  hygiene 
and  systematic  exercises  of  the  chest. 


DIVISION  X  . 

DISEASES  OF  THE  HEART,  PERICAR- 
DIUM, AND  BLOOD  VESSELS 

GENERAL  CONSIDERATIONS 

The  diseases  of  the  circulatory  system  encountered  in  early  life 
present  certain  features  which  differ  notably  from  those  of  similar 
pathological  conditions  in  adult  life. 

ETIOLOGY. — In  the  adult  the  pathological  conditions  affecting 
the  heart  and  blood  vessels  may  be  divided  into  three  groups,  as 
follows:  I.  Functional  disturbance;  2.  infections;  3.  degenerative 
lesions  associated  with  arterial  disease.  The  third  group  is  very 
important  in  the  pathology  of  adult  life,  and  includes  the  conditions 
primarily  due  to  the  wear  and  tear  of  life  itself,  which  are  represented 
by  arteriosclerosis,  and  all  the  degenerative  lesions  associated  with 
arteriosclerosis,  which  affect  not  only  the  heart,  but  also  the  paren- 
chymatous organs  throughout  the  body.  This  third  group  is  almost 
non-existent  in  the  pathology  of  early  life.  Such  pathological  condi- 
tions as  arteriosclerosis,  chronic  interstitial  myocarditis,  angina 
pectoris,  aneurism,  and  "  cardio-renal "  cases,  either  are  not  en- 
coimtered  at  all  in  infancy  and  childhood,  or  are  so  rare  as  to  be 
pathological  curiosities  rather  than  conditions  which  the  physician 
must  consider  and  be  prepared  to  encounter  and  treat. 

In  the  place  of  this  degenerative  group,  there  is  in  early  life  another 
group  of  diseased  conditions  which  assumes  great  importance  in  the 
diagnosis  of  cardiac  disease.  This  is  the  group  of  congenital  cardiac 
diseases.  It  is  true  that  some  children  with  congenital  cardiac 
disease  may  live  until  adult  life,  but  many  others  die  in  infancy  or 
childhood,  and  it  is  in  early  life  that  these  lesions  are  chiefly 
encountered. 

The  three  principal  groups,  therefore,  into  which  cardiac  disease 
in  childhood  may  be  divided  are  the  following: 

1.  Congenital  lesions. 

2.  Lesions  caused  by  infections. 

3.  Disturbances  of  function. 

In  the  second  group,  there  is  also  a  notable  difference  between 
childhood  and  adult  Ufe.  This  is  the  relatively  much  greater  fre- 
quency of  acute  infections  involving  the  heart  in  childhood.    The 
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most  common  and  important  cardiac  disease  of  childhood  is  acute 
endocarditis;  also  both  acute  myocarditis  and  acute  pericarditis  are 
more  frequent  in  childhood  than  in  adult  life.  The  most  common 
cardiac  disease  of  adults,  on  the  other  hand,  is  chronic  endocarditis 
with  its  associated  valvular  lesions,  and  many  of  the  cases  trace 
their  origin  to  an  acute  infection  acquired  in  childhood. 

In  the  third  group,  that  of  functional  disturbance,  the  great 
diflSculty  in  early  life  is  to  draw  the  line  between  the  physiological 
and  the  pathological.  The  function  of  the  heart  is  particularly  liable 
to  disturbance  in  early  life  from  comparatively  slight  causes.  These 
disturbances,  however,  are  associated  much  less  clearly  with  definite 
etiologic  factors  than  in  adult  life,  and  manifest  themselves  by  symp- 
toms which  are  subjectively  much  less  marked,  and  objectively  very 
little  removed  from  the  physiological. 

SYMPTOMATOLOGY.— Before  entering  upon  a  detailed  descrip- 
tion  of  the  characteristics  of  cardiac  disease  in  childhood,  it  is  well  to 
consider  the  particular  symptoms  of  cardiac  disease  with  reference 
to  their  significance  in  early  life  as  compared  with  adult  life. 

Subjective  Symptoms. — Such  subjective  symptoms  as  palpitation 
and  precordial  pain,  while  perhaps  less  common  in  children  than  in 
adults,  are  nevertheless  of  more  diagnostic  significance.  In  adults, 
subjective  symptoms,  while  common  in  organic  disease  of  the  heart, 
are  also  common  in  disturbances  of  a  purely  functional  nature.  In 
children,  these  subjective  symptoms  point  strongly  toward  organic 
disease,  the  majority  of  cases  of  which  are  of  infectious  origin.  It 
is  true  that  in  some  older  children  of  a  precocious  and  neurotic  type, 
subjective  symptoms  may  be  a  manifestation  of  functional  disturbance 
only.  Usually,  however,  when  a  young  child  complains  of  symptoms 
referred  to  the  heart,  it  is  strongly  suggestive  of  an  organic  lesion. 

Tachycardia. — In  young  children  the  pulse  rate  is  normally  rapid, 
and  the  rapidity  is  markedly  increased  by  fever  and  nervous  excite- 
ment. Even  in  older  children,  particularly  in  those  of  a  neuropathic 
type,  the  frequency  of  the  pulse  rate  is  greatly  increased  by  both 
exertion  and  excitement.  Under  such  circiunstances  the  cardiac 
impulse  may  become  diffuse,  and  the  pulse  may  become  small  in 
volume  and  easily  compressible.  The  significance  of  tachycardia 
as  a  sign  of  weakness  or  dilatation  of  the  heart  is  consequently  very 
slight  in  childhood.  Occasionally,  in  older  children,  when  tachycardia 
and  a  small  compressible  pulse  are  observed  only  after  exertion,  it 
is  important  to  determine  whether  these  signs  are  only  physiological, 
or  are  suggestive  of  cardiac  weakness.  If  after  the  child  has  been 
made  to  take  some  moderate  exertion,  such  as  walking  rapidly  up 
and  down  the  room,  or  bending  the  knees  deeply  ten  times  while 
standing,  the  pulse  rate  does  not  return  to  the  normal  within  three 


General  Symptomatology  337 

minutes,  the  possibDity  of  organic  weakness  of  the  heart  should  be 
considered. 

There  is  a  form  of  paroxysmal  tachycardia  sometimes  seen  in  older 
children,  which  is  undoubtedly  due  to  some  definite  disturbance  of 
function.  There  are  rare  cases  on  record  of  permanent  tachycardia 
due  to  pressure  on  the  vagus  from  enlarged  bronchial  lymphnodes. 

Arhythmia. — ^This  disturbance  is  much  less  common  in  childhood 
than  in  adult  life  as  a  sign  of  organic  disease  of  the  heart  This  is 
partly  because  chronic  myocarditis  is  extremely  rare  in  childhood. 
Also  in  acute  endocarditis,  and  in  cases  with  the  valvular  lesions  of 
chronic  endocarditis,  arhythmia  is  a  rare  clinical  manifestation  in 
childhood. 

Nevertheless,  cardiac  arhythmia  is  an  extremely  frequent  finding 
in  early  life,  usually  representing  a  fimctional  disturbance.  It  is 
occasionally  physiological  in  infants  and  yoimger  children,  and  can 
often  be  noted  during  sleep  in  normal  children.  It  is  a  common 
manifestation,  during  convalescence  in  all  the  acute  infectious  diseases, 
particularly  after  pneumonia  and  typhoid  fever,  and  under  such  cir- 
cumstances is  without  clinical  significance,  except  in  diphtheria.  It 
is  a  common  symptom  in  severe  gastro-intestinal  disturbances  with 
toxemia.  It  is  sometimes  seen  as  a  symptom  of  organic  disease  of 
the  central  nervous  system,  most  often  in  tuberculous  meningitis. 
On  the  other  hand,  even  in  older  children,  cardiac  arhythmia  may 
have,  no  other  cause  than  nervousness;  the  cause  may  often  be 
recognized  from  the  fact  that  the  arhythmia  disappears  after  exertion. 

BRADYCAia)L\. — ^This  sjTnptom  is  closely  associated  with  arhyth- 
mia, and  may  occasionally  be  seen  as  a  manifestation  of  fimctional 
disturbance  in  all  the  conditions  enumerated  above,  but  is  much  less 
common.  It  is  also  seen  in  jaundice,  and  in  certain  forms  of  poisoning. 
Persistent  bradycardia,  while  it  may  be  an  idiosyncrasy  in  some 
children,  is  always  suspicious  of  some  cerebral  disease  with  increased 
intracranial  pressure. 

Bradycardia  is  rather  more  common  than  arhythmia  in  organic 
cardiac  disease.  It  is  sometimes  seen  in  the  toxic  myocardial  degen- 
eration which  accompanies  severe  acute  infectious  disease.  It  is  of 
marked  significance  after  diphtheria.  It  is  sometimes  a  symptom  of 
the  acute  infection  of  the  myocardium  seen  in  rheumatic  fever. 
Attacks  of  typical  heart  block  are  associated  chiefly  with  the 
degenerative  lesions  of  adults,  and  are  very  rare  in  early  life. 

Dyspnea. — ^This  symptom  has  much  the  same  significance  in 
children  as  in  adults.  If  the  various  causes  of  dyspnea  outside  the 
heart  can  be  excluded,  dyspnea  usually  means  organic  cardiac  disease, 
either  infectious  or  congenital.  It  is  a  notable  fact  that  dyspnea  is 
less  common  as  a  manifestation  of  acute  endocarditis  in  adults  than 
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in  children.  In  the  former,  acute  endocarditis  is  apt  to  develop 
insidiously,  without  dyspnea  or  subjective  symptoms,  while  in  the 
latter,  acute  endocarditis  is  apt  to  be  accompanied  by  distinct  sjmip- 
toms  of  cardiac  weakness. 

Cyanosis. — Persistent  cyanosis  in  early  life  usually  means  congen- 
ital cardiac  disease,  although  it  is  sometimes  seen  in  very  young 
infants  as  a  sign  of  the  congenital  pulmonary  atelectasis  described 
under  diseases  of  the  newborn.  Cyanosis  is  uncommon  in  early  life 
as  a  sign  of  the  cardiac  diseases  due  to  infection.  It  is  sometimes 
seen  in  certain  diseases  of  the  lungs,  but  is  less  common  in  such 
conditions  than  in  adults. 

Edema  and  Other  Signs  of  Chronic  Passive  Congestion. — 
Cardiac  edema  in  childhood  is  mainly  seen  in  cases  of  chronic  valvular 
disease.  In  such  cases  it  has  the  same  clinical  significance  in  early 
life  as  in  adult  life.  As  uncompensated  chronic  valvular  disease  of 
the  heart  is  less  common  in  children  than  in  adults,  and  as  the 
degenerative  lesions  causing  cardiac  weakness  and  edema  are  almost 
unknown  in  children,  edema  is  a  relatively  less  common  rlinical 
manifestation  in  early  life.  It  is  an  uncommon  symptom  of  the 
acute  infections  of  the  heart  so  frequently  seen  in  childhood,  even 
though  the  lesions  i)roduce  other  notable  signs  of  cardiac  weakness. 

Enlargement  and  tenderness  of  the  liver  is  an  important  sign  of 
cardiac  insufl'iciency,  and  is  seen  in  chronic  valvular  disease  .under 
the  same  circumstances  as  edema.  It  is  more  common  than  edema 
as  a  sign  of  cardiac  weakness  in  acute  endocarditis. 

Cough  is  one  of  tlie  most  important  symptoms  of  chronic  passive 
congestion  from  cardiac  insufficiency  seen  in  early  life.  It  is  an 
almost  constant  s>Tnptom  of  this  condition,  whether  produced  by 
acute  infection  or  by  chronic  valvular  disease. 

HEART  SOUNDS  AND  MURMURS.— In  infancy  the  first  heart 
sound  is  normally  short  and  dull,  and  only  at  a  later  age  is  heard 
the  loud  first  sound  which  is  characteristic  of  childhood. 

Murmurs  are  a  ver}'  common  clinical  finding  in  childhood.  In 
the  first  two  or  three  years  of  life,  however,  heart  murmurs  are  com- 
paratively uncommon,  and  when  present  are  usually  a  sign  of  con- 
genital organic  disease  of  the  heart. 

The  cardiac  murmurs  heard  in  early  life  may  be  divided  into  four 
etiologic  groups,  as  follows:  i.  Accidental  murmurs;  2.  murmurs 
due  to  functional  msufficiency;  3.  murmurs  due  to  congenital  cardiac 
lesions;  4.  murmurs  due  to  acquired  vah^lar  lesions.  This  classifi- 
cation is  designed  to  avoid  the  confusing  terms  **  organic "  and 
"  functional ''  as  applied  to  cardiac  murmurs.  It  is  true  that  in  the 
last  two  groups  the  murmurs  are  due  to  true  organic  lesions.  In 
the  second  group,  the  essential  condition  is  a  fimctional  insufliciency 
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which  may  or  may  not  be  caused  by  a  demonstrable  lesion,  which 
leads  to  a  dilatation  and  relative  insufficiency.  In  the  first  group 
there  is  no  evidence  that  the  murmurs  are  due  either  to  organic 
lesions  or  to  a  disturbance  of  the  fimction  of  the  heart. 

Acx:iDENTAL  MuRMURS. — These  murmurs  are  extremely  common 
in  childhood  and  constitute  the  majority  of  the  cardiac  murmurs 
heard  in  early  life.  They  are  practically  imknown  in  infancy,  and 
are  rare  in  the  third  and  fourth  years.  They  are  commonest  during 
the  school  age,  the  same  age  at  which  the  murmurs  due  to  valvular 
disease  are  found.  In  school  children,  accidental  murmurs  greatly 
preponderate  over  organic  murmurs.  Some  authors  declare  that 
they  can  be  found  at  some  time  in  one-half  or  even  in  three-quarters 
of  all  school  children. 

These  accidental  murmiurs  are  systolic  in  time,  and  are  usually  of 
a  soft  blowing  character.  They  are  heard  all  over  the  precordia, 
and  are  loudest  either  at  the  left  border  of  the  stemimi  near  the 
nipple,  or  at  the  base.  They  never  replace  the  first  heart  sound, 
and  usually  begin  at  about  the  middle  of  systole.  They  are  not 
transmitted  into  the  axilla  or  into  the  vessels  of  the  neck.  They 
are  usually  inconstant  in  occurrence.  They  are  very  apt  to  change 
in  character,  or  to  disappear  entirely  when  the  position  of  the  child 
is  changed.  Often  they  are  increased  in  intensity  when  the  child 
is  placed  on  its  back,  and  sometimes  may  be  heard  only  when  it  is 
in  that  position.  They  are  often  intensified  by  increased  action  of 
the  heart,  whether  due  to  fever,  exertion,  or  excitement.  They  are 
also  often  increased  by  deep  inspiration,  and  diminished  during  expira- 
tion, especially  if  expiration  be  forcible.  They  sometimes  disappear 
entirely  when  the  child  holds  its  breath,  particularly  if  the  breath 
be  held  at  the  end  of  expiration.  The  most  important  point  of  all 
in  the  recognition  of  accidental  murmurs,  is  that  they  are  unaccom- 
panied by  any  increase  in  the  area  of  cardiac  dulnesSy  or  by  any 
symptoms  referable  to  the  heart  and  circulation. 

The  cause  of  these  accidental  murmiurs  is  not  yet  definitely  estab- 
lished. The  majority  of  writers  regard  most  of  them  as  cardio- 
pulmonary in  origin.  Under  this  explanation  the  lingula  of  the 
left  lung  which  is  in  dose  juxtaposition  with  the  heart  is  affected 
by  the  movement  of  cardiac  systole.  The  explanation  of  the  pro- 
duction of  the  murmur  by  this  movement  involves  various  theories, 
such  as  aspiration  of  air,  or  a  friction  rub,  or  that  the  sound  is 
produced  by  the  movement  of  the  limg  tissue.  In  favor  of  the 
extra-cardiac  origin  of  accidental  murmurs  is  their  inconstant 
character,  and  their  modification  by  cardiac  overexertion,  by  changes 
in  the  respiration,  and  by  changes  of  position.  While  it  is  probably 
true  that  a  large  nmnber  of  these  murmurs  are  cardio-pulmonary, 
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it  is  also  probable  that  this  explanation  does  not  hold  for  all  the 
murmurs  designated  as  accidental. 

It  is  probable  that  some  of  the  murmurs  which  present  the  clinical 
features  of  the  accidental  group,  belong  etiologically  in  the  group  of 
murmurs  due  to  functional  insufficiency.  In  tibese  cases,  if  a  dilata- 
tion of  the  heart  leading  to  mitral  insufficiency  is  present,  it  is  too 
slight  to  be  detected  on  physical  examination  or  to  produce  symptoms 
of  cardiac  weakness.  It  is  possible  that  there  may  be  no  dilatation, 
but  a  relative  insufficiency  of  the  papillary  muscles  attached  to 
the  mitral  valve.  Whatever  the  underlying  condition,  the  immediate 
cause  of  the  murmur  is  the  same  as  in  the  group  due  to  relative  cardiac 
insufficiency,  namely,  a  relative  incompetence  of  the  mitral  or 
tricuspid  valves.  The  only  difference  is  clinical.  Murmurs  of  this 
class  have  been  designated  as  "  atonic."  Many  of  the  murmurs 
heard  in  the  course  of  acute  febrile  diseases  belong  in  this  category. 
They  are  also  common  in  delicate  nervous  children. 

Another  suggested  cause  for  the  accidental  miumurs  is  an  increased 
fluidity  of  the  blood,  with  a  consequent  increased  velocity  of  flow. 
This  is  the  explanation  of  the  so-called  anemic  murmurs.  Anemia 
is  probably  the  conmionest  cause  of  the  accidental  murmurs  heard 
in  adults,  but  in  childhood  I  believe  this  cause  to  be  comparatively 
rare.  Because  a  heart  murmur  is  heard  in  an  anemic  child,  it  is  no 
proof  that  the  murmur  is  due  to  the  anemia.  There  are  cases  on 
record  of  children  with  grave  anemia  in  whom  the  murmur  disappeared 
after  transfusion.  On  the  other  hand,  a  heart  murmur  is  by  no  means 
a  constant  symptom  of  anemia  in  early  life,  and  many  children 
suffering  from  grave  anemias  have  no  murmurs.  I  believe  that  the 
r61e  of  anemia  in  the  accidental  murmurs  of  childhood  has  probably 
been  exaggerated. 

Another  theory  brought  forward  to  explain  the  accidental  murmurs, 
is  that  of  a  relative  widening  of  the  pulmonary  artery  in  childhood, 
which,  in  connection  with  the  narrower  ventricular  opening,  causes  a 
murmur.    There  is  no  definite  evidence  in  support  of  this  theory. 

The  diagnosis  of  accidental  cardiac  murmurs  in  childhood  is  of 
great  importance.  Their  character  is  such  that  there  is  no  difficulty 
in  distinguishing  them  from  the  murmurs  due  to  congenital  lesions. 
They  are  distinguished  from  the  murmurs  due  to  functional  insuffi- 
ciency by  the  absence  of  the  symptoms  and  physical  signs  of  cardiac 
weakness  and  dilatation,  although,  as  stated  above,  some  of  them 
belong  etiologically  in  the  functional  insufficiency  class.  The  chief 
difficulty  is  in  distinguishing  them  from  the  murmurs  due  to  com- 
pensated valvular  disease.  When  the  physical  examination  shows 
signs  of  compensating  cardiac  hsqjertrophy,  the  recognition  of  an 
organic  endocardial  murmur  is  not  difficult.  Unfortxmately,  in 
mitral  insufficiency  from  chronic  endocarditis  a  considerable  time 
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often  elapses  before  the  characteristic  enlargement  of  the  area  of 
cardiac  dulness  and  accentuation  of  the  pulmonic  second  sound 
become  evident.  In  such  cases  the  differentiation  of  accidental 
from  endocardial  murmurs  becomes  extremely  difficult,  and  prolonged 
observation  with  repeated  examinations  may  be  necessary  before 
a  diagnosis  can  be  made.  If  the  murmur  possesses  any  of  the  char- 
acteristics mentioned  above  as  typical  of  accidental  murmurs,  such 
as  inconstancy,  change  with  respiration  or  position,  failure  of  trans- 
mission, and  so  forth,  the  probabilities  are  strongly  in  favor  of  its 
accidental  nature.  If  on  the  other  hand  there  is  a  previous  history 
of  possible  rheumatic  fever  infection,  or  if  the  tachycardia  produced 
by  moderate  exertion  does  not  quickly  subside,  there  is  a  probability 
of  valvular  disease. 

In  my  experience  many  more  cases  of  accidental  murmur  are 
diagnosed  as  cases  of  endocarditis  than  vice  versa.  This  is  true 
mainly  because  the  very  great  frequency  of  accidental  murmurs  in 
childhood  is  forgotten.  This  mistake  leads  to  a  very  unnecessary 
and  inadvisable  restriction  of  the  normal  activities  of  the  growing 
child.  Many  physicians  recommend  such  restriction  in  doubtful  cases 
in  order  to  be  "  on  the  safe  side."  While  I  believe  in  taking  every 
necessary  precaution  against  cardiac  overstrain,  I  further  believe,  as 
I  shall  explain  under  Endocarditis,  that  the  tendency  has  been  to 
exaggerate  restriction  of  activity  in  childhood  even  in  chronic  valvular 
disease.  When  a  cardiac  murmur  is  of  doubtful  nature,  if  the  normal 
activities  of  the  child's  life  produce  absolutely  no  ssmiptoms  or  signs 
of  cardiac  insufficiency,  I  do  not  believe  that  the  mere  presence  of  a 
murmur  is  an  indication  for  restricting  those  activities.  In  many 
such  cases  the  murmur  will  eventually  prove  to  be  accidental,  and 
even  if  the  final  diagnosis  should  be  valvular  disease,  no  harm  will 
come  from  permitting  normal  activity  provided  that  all  extreme 
overexertion  be  avoided,  and  that  the  child  be  kept  under  close 
observation. 

Murmurs  Due  to  Functional  Insufficiency  of  the  Heart. — 
The  cause  of  these  murmurs  is  a  disturbance  of  the  balance  between 
the  functional  power  of  the  heart,  and  the  work  which  the  heart  is 
required  to  perform.  Such  a  disturbance  of  balance  may  be  pro- 
duced on  the  one  hand  by  causes  acting  on  the  heart  in  such  a  way 
as  to  diminish  its  muscular  strength,  and  on  the  other  hand,  by  an 
abnormal  increase  in  the  load  thrown  upon  the  organ.  Obviously 
the  functional  power  of  the  heart  can  be  diminished  by  the  existence 
of  valvular  disease,  but  in  such  a  case  the  murmur  is  due  to  the 
valvular  lesion,  and  belongs  in  the  group  described  below.  An  acute 
infection  of  the  myocardium  also  produces  a  functional  insuffidencyi 
but  acute  myocarditis  is  rare  without  an  accompanying  endocarditis, 
and  consequently  the  murmurs  heard  in  acute  infections  of  the  heart 
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are  usually  produced  by  the  lesions  of  the  valves.  The  heart  muscle 
may,  however,  be  affected  by  the  toxins  produced  by  acute  infections 
in  other  parts  of  the  body.  The  process  in  such  a  case  is  in  the  nature 
rather  of  an  acute  degeneration  of  the  heart  muscle  than  of  an 
inflammation.  The  commonest  diseases  in  which  this  toxic  degen- 
eration occurs  are  diphtheria  and  scarlet  fever.  The  result  of  the 
process  is  weakening  of  the  heart  muscle,  impairment  of  its  efficiency, 
and  dilatation  of  the  ventricles.  The  result  of  the  dilatation  is  a 
relative  insufficiency  of  the  mitral  or  tricuspid  valves,  which  manifests 
itself  by  a  systolic  murmur.  In  these  cases  the  murmur  is  not  a 
manifestation  of  primary  cardiac  disease,  but  only  of  a  secondary 
cardiac  insufficiency  produced  by  disease  elsewhere. 

In  some  children,  tiie  development  of  the  heart  does  not  keep  pace 
with  the  growth  of  the  child.  This  is  particularly  common  in  children 
who  grow  very  rapidly.  The  result  is  that  the  heart  becomes 
relatively  insufficient  to  cope  with  the  load  which  is  thrown  upon 
it;  slight  dilatation  may  occur,  and  a  relative  mitral  or  tricuspid 
insufficiency  may  cause  a  leak  sufficient  to  produce  a  murmur.  The 
same  condition  may  be  produced  by  violent  overexertion,  even  though 
the  heart  be  sufficient  to  deal  with  a  normal  load.  This  is  a  primary 
cardiac  condition  and  will  be  described  in  further  detail  under  the 
fxmctional  disturbances. 

The  chief  characteristic  of  these  murmurs  is  their  temporary 
character.  WTiether  the  cause  be  myocardial  degeneration  in  acute 
infections,  or  relative  overload,  the  murmur  dkappears  with  the 
cause.  In  the  acute  infections  these  murmurs  disappear  in  con- 
valescence, persisting  longest  in  diphtheria.  In  the  rapidly  growing 
child  they  disappear  with  reduction  of  the  load,  or  in  the  course  of 
time. 

These  murmurs  are  systolic  in  character.  They  are  sometimes 
difficult  to  distinguish  from  the  murmurs  of  valvular  disease.  The 
chief  point  is  their  soft  character,  and  the  usual  absence  of  trans- 
mission into  the  axilla.  The  diagnosis  eventually  rests  upon  their 
disappearance.  They  arc  still  more  difficult  to  distinguish  from  the 
accidental  murmurs.  The  only  feature  by  which  they  can  be  dis- 
tinguished from  the  accidental  murmurs  is  the  presence  of  an  increased 
area  of  cardiac  dulness,  and  the  frequent  coincident  presence  of 
other  signs  of  cardiac  weakness. 

MuRMiTRS  Due  to  Congenital  Lesions. — In  this  group  belong 
most  of  the  murmurs  heard  in  the  first  two  or  three  years  of  life. 
Acquired  cardiac  disease  and  functional  insufficiency  are  rare  at 
this  age,  and  accidental  murmurs  are  almost  never  heard.  Murmurs 
caused  by  congenital  disease  may  also  be  present  in  the  later  years 
of  childhood,  and  it  is  often  necessary  in  diagnosis  to  distinguish 
them  from  the  murmurs  of  acquired  valvular  disease.    In  the  differ- 
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ential  diagnosis,  the  following  features  are  in  favor  of  congenital 
disease:  A  very  loud,  harsh  systolic  murmur  with  a  normal  area  of 
cardiac  dulness;  any  murmur  in  the  first  three  years  with  an  increased 
area  of  cardiac  dulness;  a  loud  harsh  murmur  heard  only  at  the  base 
of  the  heart;  a  " htunming-top "  murmur,  that  is,  a  murmur  heard 
throughout  the  cardiac  cycle;  association  with  the  murmur  of  cya- 
nosis, or  a  palpable  systolic  thrill. 

MxTRMURS  Due  to  Acquired  Valvular  Lesions. — ^These  are  the 
murmurs  characteristic  of  acute  and  chronic  endocarditis.  They  are 
uncommon  before  the  fourth  year  of  life.  They  have  the  same 
characteristics  as  the  murmurs  due  to  valvular  disease  in  adults.  The 
commonest  is  the  systolic  murmur  of  mitral  insufficiency,  and  second 
in  frequency  is  the  presystolic  murmur  of  mitral  stenosis.  Aortic 
disease,  while  less  common  than  mitral  disease,  does  occur  as  a  mani- 
festation of  endocarditis  in  childhood,  but  the  murmurs  of  aortic  insuf- 
ficiency and  stenosis  are  much  less  common  in  children  than  in  adults. 

The  nature  of  these  murmurs  is  usually  recognized  with  compara- 
tive ease.  The  systohc  murmur  of  mitral  insufficiency  must  be 
distinguished  from  congenital  murmurs,  accidental  murmurs,  and 
murmurs  due  to  functional  insufficiency.  The  differentiation  from 
congenital  murmurs  has  already  been  described.  The  important 
feature  in  the  recognition  of  systolic  murmurs  due  to  acquired  valv 
ular  disease  is  the  association  of  the  murmur  either  with  signs  o" 
cardiac  dilatation  or  hypertrophy,  or  with  fever  and  the  symptoms 
of  cardiac  weakness,  when  causes  other  than  rhetunatic  fever  can 
be  excluded.  The  transmission  of  the  murmur  into  the  axilla  is 
also  a  characteristic  of  murmurs  due  to  valvular  disease  in  children 
as  it  is  in  adults. 

The  Pulmonic  Second  Sound. — ^Accentuation  of  the  pulmonic 
second  sound  is  often  found  in  healthy  children,  and  is  not  of  so 
much  diagnostic  significance  in  childhood  as  in  adult  life.  It  can  be 
caused  by  exertion,  excitement,  or  crying.  Its  presence  does  not 
mean  very  much  in  diagnosis;  but  its  absence  is  strongly  against  the 
diagnosis  of  chronic  endocarditis. 

The  Venous  Hum. — ^This  sign  is  fairly  common  in  older  children. 
It  is  sometimes  heard  in  the  vessels  of  the  neck,  but  in  seeking  it 
care  must  be  taken  to  avoid  pressure  with  the  stethoscope.  A  par- 
ticularly common  site  in  children  is  both  sides  of  the  upper  part  of 
the  stemmn.  In  this  situation  is  often  heard  a  low,  long-drawn, 
continuous  hum,  which  may  be  quite  loud,  which  is  increased  during 
systole,  and  which  can  only  be  explained  by  an  origin  in  the  great 
veins.  The  sound  often  becomes  weaker  when  the  patient  lies  down. 
It  is  frequently  particularly  loud  to  the  right  of  the  sternum  at  the 
aortic  auscultation  area. 
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The  cause  of  this  sound  is  not  certainly  known.  It  is  found  most 
often  in  anemic  children,  and  its  explanation  in  such  cases  is  increased 
fluidity  and  rapidity  of  flow  of  the  blood.  It  is  sometimes  found  in 
children  who  are  not  anemic,  and  in  such  cases  the  cause  is  obscure. 
Pressure  on  the  veins  from  enlarged  mediastinal  l3miphnodes  has  been 
suggested  as  a  possible  cause  in  some  cases. 

DIAGNOSIS. — The  general  diagnosis  of  the  cardiac  diseases  pre- 
sent problems  which  are  as  a  whole  probably  less  diflScult  in  child- 
hood than  in  adult  life.  This  is  mainly  due  to  the  fact  that  many 
of  the  conditions  most  difficult  of  diagnosis  in  adults  do  not  occur 
in  early  life.  The  unimportance  in  childhood  of  the  great  group  of 
chronic  degenerative  lesions  associated  with  arterial  disease  has 
already  been  mentioned.  Furthermore,  the  functional  disturbances 
of  the  heart  in  childhood  are  less  numerous,  have  a  less  multiform 
etiology,  and  are  easier  of  recognition.  The  absence  of  alcohol  and 
tobacco  as  etiologic  factors  is  an  example  of  the  difference. 

The  diagnosis  of  the  cardiac  diseases  in  early  life  must  depend 
mainly  on  old  and  well  established  clinical  methods.  It  is  to  the 
results  of  a  careful  history  and  physical  examination  that  we  must 
chiefly  look  in  making  a  diagnosis.  Laboratory  methods  of  diagnosis 
have  comparatively  little  place  in  this  division  of  the  domain  of 
pediatrics. 

The  same  is  true  of  the  recent  great  advances  made  in  the  study 
of  the  circulator>'  diseases  of  adult  life,  through  the  application  of 
physiological  methods  to  clinical  investigations.  The  most  import- 
ant new  device  for  the  study  of  the  diseases  of  the  heart  is  the  elec- 
trocardiograph. This  instrument  has  led  to  an  entirely  new  classi- 
fication of  a  certain  group  of  cardiac  disturbances  in  adults.  Whether 
or  not  the  electrocardiograph  will  throw  any  very  important  light 
upon  the  diseases  of  the  heart  in  childhood  is  yet  to  be  determined. 
Children  have  not  yet  been  extensively  studied  with  this  instrument, 
probably  because  the  disturbances  of  adults  presented  a  much  more 
promising  field.  Most  of  the  disturbances  upon  the  nature  of  which 
light  has  been  thrown  by  investigation  with  the  electrocardiograph, 
do  not  occur  in  early  life.  Furthermore  this  instrument  has  not 
been,  and  probably  cannot  be,  adapted  to  general  clinical  use,  and 
investigations  with  it  can  only  be  carried  out  in  institutions. 

The  various  instruments  for  the  estimation  of  the  blood  pressure 
in  the  arteries  are  also  of  comparatively  little  value  in  the  diagnosis 
of  the  cardiac  diseases  of  early  life.  Blood  pressure  investigations 
have  been  extensively  carried  out  in  children,  but  the  results  have 
been  disappointing  from  the  point  of  view  not  only  of  diagnosis,  but 
of  indicating  treatment.  The  normal  standards  are  widely  variable, 
and  the  changes  seen  in  the  various  diseased  conditions  are  incon- 
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stant.  The  verdict  appears  to  be  that  testing  the  blood  pressure 
in  children  is  not  an  important  or  essential  diagnostic  procedure. 

The  most  important  of  the  special  methods  of  investigation  applic- 
able to  the  diagnosis  of  cardiac  disease  in  early  life  is  examination 
with  the  roentgen  ray. 

The  prognosis  and  treatment  of  the  diseases  of  the  heart,  peri- 
cardium and  blood  vessels  in  early  life,  vary  so  much  in  the  different 
pathological  conditions,  that  no  generalizations  can  be  made. 


I.    CONGENITAL  CARDIAC  DISEASE 

Congenital  cardiac  disease  is  a  condition  of  anomaly  in  the  anatom- 
ical structure  of  the  heart,  having  its  origin  in  intrauterine  life. 

ETIOLOGY. — ^The  cardiac  anomalies  may  be  divided  into  two 
chief  groups.  Those  due  to  arrest  of  development,  and  those  due  to 
feUU  endocarditis. 

Arrest  of  Development. — This  may  occur  at  an  early  stage^ 
before  the  different  parts  of  the  heart  have  been  fully  formed,  or 
it  may  occur  immediately  after  birth.  In  the  former  case,  the  anomaly 
is  present  in  the  fully  developed  fetal  heart.  In  the  latter  case  the 
fetal  heart  has  been  fully  developed  at  the  time  of  birth,  the  arrest 
of  development  consisting  of  a  failure  of  the  changes  which  normally 
take  place  in  the  anatomy  of  the  fetal  circulation  immediately  after 
birth,  leading  to  a  persistence  of  some  condition  which  is  normal  in 
the  fetus. 

The  xmderlying  causes  of  arrested  development  of  the  heart  have 
always  been  obscure,  and  at  the  present  day  there  is  little  definite 
knowledge.  The  most  important  fact  bearing  on  the  ultimate  etiol- 
ogy of  imperfect  development  of  the  heart  is  the  frequency  of  asso- 
ciation of  congenital  cardiac  lesions  with  developmental  anomalies 
involving  other  parts  of  the  body.  While  the  figures  of  different 
reported  series  of  cases  differ  widely,  the  frequency  of  association 
of  congenital  cardiac  lesions  with  grave  malformations  in  other  parts 
of  the  body  is  too  great  to  be  considered  accidental. 

The  weight  of  modern  opinion  inclines  to  the  view  that  the  cause 
of  all  developmental  malformations  is  to  be  sought,  not  in  a  heredi- 
tary predisposition,  but  in  a  diseased  condition  of  the  fetal  envelopes 
or  maternal  tissues.  This  view  is  based  on  the  evidence  supplied 
by  the  family  history  of  these  cases.  A  history  of  any  congenital 
disease  in  the  ancestry  is  much  less  conmion  than  is  one  of  congenital 
disease  in  other  members  of  the  same  generation.  The  most  com- 
mon evidence  in  the  history  having  a  possible  bearing  on  congenital 
malformations  is  that  of  injurious  influences  acting  upon  the  mother, 
or  within  her  organism.  Evidence  of  infection  in  the  mother  is 
present  at  times,  and  it  is  probable  that  maternal  syphilis  is  one 
of  the  most  frequent  causes.  Other  possible  causes  often  found  in 
the  family  histories  of  cases  of  malformation,  are  various  influences 
acting  upon  the  mother  in  the  earlier  weeks  of  pregnancy,  such  as 
fright,  worry,  or  ill-treatment,  or  a  condition  of  particularly  unfavor- 
able hygienic  surroundings. 
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While  such  statistical  evidence  is  not  very  conclusive,  it  is  all  that 
we  have  in  explanation  of  congenital  malformations.  I  believe  that 
the  chief  cause  must  be  sought  in  conditions  which  affect  the  imme- 
diate environment  of  the  developing  embryo.  Heredity,  however, 
cannot  be  wholly  excluded  as  an  etiological  factor  in  some  cases. 

For  those  cases  in  which  the  arrest  of  development  occurs  inune- 
diately  after  birth,  the  lesion  consisting  of  a  persistence  of  a  con- 
dition normal  in  the  fetal  circulation,  a  somewhat  different  explana- 
tion must  be  sought.  In  the  majority  of  cases  these  lesions  are 
associated  with  other  cardiac  lesions  dating  from  an  earlier  period. 
These  earlier  lesions  produce  a  disturbance  in  the  circulation,  which 
becomes  marked  under  the  conditions  attending  the  change  from  the 
fetal  circulation  to  that  of  the  newborn  infant.  An  increased  pressure 
may  be  produced  in  some  of  the  chambers  of  the  heart.  The  result 
of  these  circulatory  disturbances  is  a  persistence  of  certain  fetal  con- 
ditions, which  persistence  really  represents  an  effort  to  offset  or 
compensate  for  the  effect  produced  by  the  associated  lesions.  It 
is  obvious,  for  example,  that  a  stenosis  or  atresia  of  the  pulmonary 
artery  would  not  have  a  deleterious  action  during  fetal  life,  but  that 
upon  birth,  when  the  lungs  are  expanded,  and  the  pulmonary  circula- 
tion comes  into  play,  the  result  of  such  a  lesion  would  be  a  marked 
circulatory  disturbance,  with  backing  up  of  blood  in  the  right  cardiac 
chambers.  If  now  either  or  both  of  the  two  normal  fetal  outlets 
from  the  right  side  of  the  heart,  namely,  the  foramen  ovale  and  the 
ductus  arteriosus  Botalli,  persist,  the  effect  will  be  compensatory, 
and  the  circulatory  disturbance  produced  by  the  pulmonary  stenosis 
is  certainly  the  probable  cause  of  their  persistence. 

This  does  not  explain  the  occasional  cases  in  which  the  persistence  of 
a  fetal  condition  is  the  sole  cardiac  lesion.  The  reports  on  which  our 
knowledge  of  congenital  cardiac  disease  is  properly  based,  include 
mainly  records  of  cases  in  which  post-mortem  examinations  were 
made.  I  have  seen  a  number  of  cases  in  which  the  clinical  signs  of 
patent  ductus  arteriosus  were  clear  in  early  infancy,  but  disappeared 
in  later  infancy  or  childhood.  I  believe  that  temporary  persistence  of 
a  fetal  condition  as  the  sole  lesion  is  commoner  tlian  would  be  sup- 
posed from  post-mortem  statistics  and  that  it  represents  only  a  delay  in 
the  process  by  means  of  which  the  fetal  openings  are  normally  closed. 
The  cause  of  the  delay  seems  obscure  at  first  sight,  but  irregularities 
in  the  time  of  development  of  various  anatomical  structures  through- 
out the  body  are  not  uncommon,  and  there  is  no  reason  why  they 
should  not  sometimes  involve  the  heart  of  the  newborn  infant. 

In  the  rare  cases  in  which  a  fetal  condition  persists  throughout 
life  as  the  sole  cardiac  lesion,  the  etiology  is  wholly  obscure. 

Fetal  Endocarditis. — ^There  are  x  certain  number  of  cases  in 
which  the  anatomical  evidences  of  endocardial  thickening  and  cicatri- 


1 


348      Diseases  of  Heart,  Pericardium  and  Blood  Vessels 

dal  contraction  demonstrate  that  the  lesion  was  produced  by  an 
inflammatory  process  in  the  fully  developed  fetal  heart.  Such  cases 
are  xmdoubtedly  due  to  fetal  endocarditis.  Formerly  acute  endo- 
carditis was  considered  a  very  important  etiologic  factor  in  congenital 
cardiac  malformation,  and  not  only  the  cases  showing  dear  evidences 
of  its  action  on  the  fully  developed  heart,  but  also  cases  in  which  the 
character  of  the  lesion  suggested  arrest  of  growth,  were  explained  on 
this  basis.  In  particular,  stenosis  and  atresia  of  the  pulmonary 
artery  were  considered  inflammatory  in  origin.  This  view  held  that 
these  and  similar  lesions  were  produced  by  the  action  of  acute  infec- 
tion upon  the  partly  developed  heart. 

The  weight  of  modem  opinion,  with  increasing  knowledge  of 
development  and  its  phenomena,  is  inclining  toward  the  view  that 
in  most  of  the  cases  showing  such  lesions  as  pulmonary  stenosis,  the 
essential  cause  is  arrest  of  growth,  rather  than  cicatricial  contraction. 
The  imperfect  development  is  produced  by  the  causes  enimierated 
above  imder  arrested  development.  The  presence  of  thickening  of 
the  endocardium  without  cicatricial  contraction  is  no  proof  of  a  pre- 
vious inflammatory  process.  It  seems  better  to  consider  that  fetal 
endocarditis  is  the  cause  of  the  lesion  only  in  those  cases  in  which 
the  evidences  of  an  inflammatory  process  in  the  fully  developed  fetal 
heart  are  clear. 

PATHOLOGICAL  ANATOMY.— From  what  has  been  said  above 
in  connection  with  the  etiology  of  congenital  cardiac  disease,  it  is 
evident  that  the  physician,  in  order  to  understand  the  various  lesions, 
must  be  familiar,  not  only  with  normal  development  in  the  newborn 
infant,  but  must  also  have  some  knowledge  of  the  normal  develop- 
ment of  the  fetus.  The  three  stages  of  normal  development  having 
a  special  bearing  on  the  congenital  cardiac  lesions  are  the  following: 
I.  The  development  of  the  fetal  heart;  2.  the  fully  developed  fetal 
circulation;  3.  the  changes  in  the  circulation  occurring  at  birth. 

Development  of  the  Fetal  Heart. — If  it  were  necessary  that 
the  pediatrist  should  be  familiar  with  every  possible  form  of  con- 
genital cardiac  anomaly,  he  would  have  to  be  thoroughly  familiar 
with  all  the  facts  known  about  the  embryonic  development  of  the 
heart.  Although  a  very  great  variety  of  cardiac  lesions  have  been 
reported,  most  of  them  are  so  extremely  rare  as  to  be  pathological 
curiosities  rather  than  lesions  of  clinical  importance.  For  this  reason 
only  the  few  facts  concerning  the  development  of  the  heart  which 
are  necessary  in  explaining  the  commoner  congenital  lesions,  will  be 
enumerated  here. 

The  heart  is  originally  formed  by  two  straight  tubes,  which  merge 
together,  with  complete  disappearance  of  the  septiun  between,  form- 
ing a  single  chamber.    The  stages  of  development  most  intimately 


Congenital  Cardiac  Disease  349 

connected  with  the  commoner  congenital  anomalies  are  those  con- 
cerned with  the  formation  of  the  septa  which  come  to  separate  the 
several  chambers  of  the  heart,  and  with  the  formation  and  division 
of  the  truncus  arteriosus,  from  which  the  primitive  aorta  and  pul- 
monary artery  are  derived. 

The  division  of  the  auricles  occurs  through  the  development  of 
two  different  septa,  placed  in  planes  parallel  with  each  other,  and 
called  respectively  the  septum  primum  and  the  septum  secundum. 
At  one  stage  of  development  the  septum  primum  has  two  openings, 
one,  the  ostium  primum,  at  its  lower  border,  the  other,  the  ostium 
secundum,  in  the  upper  posterior  portion.  The  ostium  primiun  closes 
at  the  end  of  the  fifth  week.  The  septiun  secundum,  developing 
somewhat  later,  arises  from  the  upper  wall  of  the  auricle,  in  a  plane 
a  little  to  the  right  of  the  septum  primum.  Passing  downward  it 
covers  in  the  upper  and  anterior  portion  of  the  ostium  secundum, 
giving  it  a  valvular  character,  and  transforming  it  into  the  foramen 
ovale. 

The  truncus  arteriosus  is  formed  partly  from  the  primitive  aortic 
arches,  and  partly  by  the  distal  portion  of  the  bulbus  cordis.  The 
latter  is  a  transitory  portion  of  the  embryonic  heart  leading  from  the 
right  end  of  the  common  ventricle  to  the  aortic  arches.  Its  proximal 
portion  becomes  the  termination  of  the  ventricle,  while  its  distal 
portion  becomes  part  of  the  primitive  aortic  trunk.  The  division 
of  the  truncus  arteriosus  into  aorta  and  pulmonary  artery  occurs 
through  the  development  of  the  aortopulmonary  septum,  derived 
from  two  septa.  One  begins  to  develop  at  the  junction  of  the  fourtih 
and  sixth  aortic  arches,  and  grows  downward,  dividing  the  lumen 
of  the  truncus  transversely,  the  aortic  Imnen  being  the  one  in  front. 
The  other  is  derived  from  certain  endocardial  swellings  in  the  bulbus 
cordis,  which  are  arranged  spirally,  and  form  a  spiral  bulbar  septimi. 
The  spiral  arrangement  has  the  effect  of  torsion  of  the  great  vessels, 
bringing  the  lumen  of  the  aorta  behind  and  to  the  left,  and  that  of 
the  pulmonary  artery  in  front  and  to  the  right.  The  aortopulmonary 
septum  is  completed  by  the  junction  of  these  two  septa,  and  the 
division  is  further  completed  by  junction  of  the  aortopulmonary 
septimi  with  the  interventricular  septum. 

The  intraventricular  septum  begins  to  develop  at  about  the  fourth 
week  as  a  crescentic  ridge  on  the  lower  wall  of  the  ventricle.  It 
grows  upward  and  backward,  and  unites  with  the  prolongation  of  the 
proximal  aortic  septum,  thus  completing  the  division  of  the  heart 
into  right  and  left,  the  arterial  and  venous  openings  being  each 
situated  in  its  proper  ventricle. 

These  are  the  essential  facts,  stripped  of  details,  which  are  important 
in  explaining  the  commoner  congenital  anomalies. 

The  Fetal  Circulation. — ^The  chief  anatomical  change  which 
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takes  place  at  birth  is  the  transition  from  the  intrauterine  circulatory 
mechanism  to  a  form  adapted  to  extrauterine  life;  in  other  words, 
from  the  oxygenation  of  the  blood  through  the  placenta  to  the  same 
process  carried  on  by  the  lungs.  A  general  knowledge  of  the  fetal 
circulation  is,  then,  evidently  of  considerable  importance,  especially 
when  it  is  considered  that  a  large  proportion  of  the  cases  of  congenital 
heart  disease  which  we  are  called  upon  to  diagnose  is  represented 
by  defects  which  prena tally  were  perfectly  normal  conditions,  such 
as  an  open  ductus  arteriosus,  or  a  patent  foramen  ovale. 

Fig.  227  represents  the  course  of  the  (red)  oxygenated  blood  from 
the  placenta  to  the  infant,  and  that  of  the  darker  (blue)  deoxidized 
blood  from  the  infant  back  to  the  placenta.  We  must  consider  that 
in  the  fetus  the  lungs  are  in  a  collapsed,  inert  condition,  performing 
no  part  in  the  fetal  economy,  but  remaining  quiescent  until  called 
upon  to  perform  their  special  function  at  birth.  The  true  lung  of 
the  fetus,  therefore,  is  represented  by  the  placenta  of  the  mother. 
It  is  here  that  the  blood  is  oxygenated,  and  is  carried  by  means  of 
the  mnbilical  vein  directly  through  the  umbilicus  of  the  fetus  to 
the  liver,  as  is  seen  in  the  diagram.  In  the  liver,  the  umbilical  vein 
divides  into  three  branches:  i.  The  smallest,  carries  the  blood 
directly  to  the  liver  tissue,  whence  it  is  returned  as  in  the  adult  to 
the  inferior  cava  by  the  hepatic  veins;  2.  the  largest  portion  meets 
and  mixes  with  the  blood  from  the  portal  system,  and  is  distributed 
with  it  to  the  liver;  3.  the  remaining  portion  is  carried,  by  a  vessel 
called  the  ductus  venosus,  directly  to  the  inferior  cava,  where  it  meets 
the  deoxidized  blood  from  the  lower  extremities,  mixes  with  it,  and 
is  carried  to  the  right  auricle.  Here,  instead  of  passing  as  in  the 
adult  into  the  right  ventricle,  it  is  directed  by  the  Eustachian  valve 
through  the  forameti  ovale,  into  the  left  auricle.  It  then  passes  into 
the  left  ventricle  through  the  mitral  orifice,  and  thence  through  the 
aortic  orifice  into  the  aorta.  '^The  greater  part  of  this  blood-current 
is  then  carried  by  the  carotid  and  subclavian  arteries  to  the  head 
and  upper  extremities,  where,  after  doing  its  work  in  vitalizing  the 
tissues  and  taking  up  their  waste  (a  small  portion  also  passing,  as 
usual,  into  the  descending  aorta),  it  is  returned  as  deoxidized  blood 
through  the  veins  to  the  superior  cava  into  the  right  auricle,  thence 
through  the  tricuspid  orifice  into  the  right  ventricle,  and  up  through 
the  pulmonary  artery,  where  a  small  portion  is  distributed  as  usual 
to  the  limgs,  while  the  main  portion  is  carried  directly  over  to  the 
descending  aorta  by  the  ductus  arteriosus  Botalli.  It  here  mixes 
with  the  small  portion  of  oxygenated  aortic  blood  mentioned  above, 
and  passes  down  the  aorta,  being  distributed  on  its  way,  as  in  the 
adult,  until  it  reaches  the  internal  iliac  arteries.  From  these  arteries 
it  is  carried,  by  branches  called  the  umbilical  arteries,  through  the 
umbilicus  to  the  cord  and  placenta. 
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Changes  in  the  CmcuLATiON  at  Birth. — ^At  birth  the  expansion 
of  the  lungs  opens  a  new  path  for  the  circulation  through  the  pul- 
monary arteries,  and  the  blood  ceases  to  pass  through  the  foramen 
ovale  and  ductus  arteriosus.  With  the  ligation  of  the  cord,  circu- 
lation through  the  umbilical  vein  and  ductus  venosus  ceases,  and 
these  vessels  become  filled  with  thrombi,  which  later  undergo  fibrous 
tissue  organization.  By  the  end  of  the  first  week  these  vessels  are 
closed,  at  their  extremities  at  least,  and  finally  they  become  small 
fibrous  cords.  The  ductiis  arteriosus  also  becomes  the  seat  of  a 
proliferating  endarteritis,  which,  with  organization  of  the  clot,  con- 
verts the  vessel  into  a  fibrous  cord.  It  is  rarely  open  after  the  tenth 
day.  The  closure  of  the  foramen  ovale  takes  place  through  the 
development  of  a  membrane,  which  requires  more  time,  so  that 
complete  closure  may  not  occur  until  the  middle  of  the  first  year. 

Lesions. — ^A  very  large  ntunber  of  congenital  lesions  of  the  heart 
have  been  reported  in  medical  literature.  For  a  complete  list,  the 
reader  is  referred  to  Maude  E.  Abbott's  article  on  Congenital 
Diseases  of  the  Heart,  in  Vol.  IV.  of  Osier  and  McCrae's  Modem 
Medicine.  In  this  list  about  64  different  congenital  anomalies  are 
classified,  based  on  an  analysis  of  631  cases  with  the  clinical  ssmiptoms 
and  post-mortem  findings.  The  majority  of  these  lesions  are  so 
rare  as  to  be  pathological  curiosities,  and  their  clinical  manifestations 
do  not  afford  a  sufficient  basis  for  definite  diagnosis.  There  are, 
however,  a  certain  niunber  of  congenital  cardiac  lesions  which  are 
comparatively  conmion,  and  which  constitute  diseased  conditions 
which  the  physician  should  be  prepared  to  recognize,  diagnose,  and 
treat. 

Among  these  lesions  patent  foramen  ovale  is  one  of  the  most  conmion. 
It  represents  persistence  of  a  condition  which  is  normal  in  the  fetus, 
and  is  usually  compensating,  that  is,  the  opening  is  kept  in  existence 
because  of  the  presence  of  some  other  lesion  which  so  embarrasses 
the  circulation  that  the  extfa  opening  in  the  interauricular  septum 
is  necessary.  Occasionally  an  open  foramen  ovale  is  found  as  the 
sole  lesion.    In  such  cases  I  believe  the  cause  is  truly  developmental. 

Small  oblique  openings  in  the  foramen  are  not  uncommon  in 
autopsies  upon  yoimg  infants,  but  have  no  pathological  significance. 
In  pathological  cases  the  opening  is  much  larger,  measuring  from 
one-quarter  to  one  inch  in  diameter. 

Although  an  open  foramen  ovale  is  a  comparatively  common  lesion, 
it  is  very  unimp>ortant  from  the  clinical  point  of  view.  When  asso- 
ciated with  other  lesions,  it  does  not  betray  itself  by  any  special 
symptoms,  and  its  additional  presence  has  no  bearing  on  prognosis. 
When  the  sole  lesion  it  may  or  may  not  betray  itself  by  the  presence 
of  a  murmur,  and  there  are  no  other  s>Tnptoms.    Consequently, 
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an  open  foramen  ovale  can  rarely  be  diagnosed,  does  not  present  a 
disease  picture,  and  will  not  be  considered  as  a  distinct  disease. 

The  common  congenital  lesions  which  are  of  clinical  importance 
are  the  following: 

1.  Stenosis  or  Atresia  of  the  Pulmonary  Artery. 

2.  Defect  in  the  Interventricular  Septum. 

3.  Persistence  of  the  Ductus  Arteriosus  Botalli. 

4.  Transposition  of  the  Great  Vessels. 

STENOSIS  OF  THE  PULMONARY  ARTERY 

This  is  generally  stated  to  be  the  most  common  congenital  anomaly 
of  the  heart,  and  on  the  basis  of  post-mortem  findings,  the  statement 
is  true.  From  the  clinical  point  of  view,  pulmonary  stenosis  is  the 
most  important  congenital  cardiac  lesion. 


Congenital  cardiac  disease.  Male  4)  years  old.  Right  and  left  ventricles  laid  open 
by  two  cuts.  Stenosis  of  pulmonary  orifice.  Incomplete  septum  ventriculorum.  1  and 
I ,  Kptum  ventriculorum  cut  across;  i,  aortic  valves;  3,  probe  pasvog  througli  narrowed 
pulmonary  orifice;  4,  bent  probe,  passing  through  right  ventricle  to  left  through  opening 
in  septum  ventriculorum. 

PATHOLOGICAL  ANATOMY.— Two  types  of  lesion  are  found. 
In  the  first  the  stenosis  is  always  valvular  in  character,  and  is  pro- 
duced by  thickening,  shortening,  or  fusion  of  the  pulmonary  cusps. 
In  this  type  the  pulmonary  stenosis  is  usually  the  only  congenital 
anomaly  which  is  foimd.  In  the  second  type,  which  is  much  more 
common,  while  there  may  or  may  not  be  thickening  of  the  valve 
cusps,  the  essential  lesion  is  a  rudimentary  condition  or  hypoplasia 
of  some  part  of  the  pulmonary  tract.  The  hypoplasia  may  involve 
only  the  valvular  orifice,  although  more  often  the  conus  shares  in 
the  narrowing.  There  may  be  a  point  of  narrowing  above  the  valves. 
There  may  be  a  hypoplasia  of  the  whole  pulmonary  tract,  including 
the  artery.  In  any  part  of  the  tract  the  narrowing  may  amount  to 
a  c<miplete  atresia.    With  this  second  type  of  lesion  are  usually 
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found  other  congenital  cardiac  anomalies,  such  as  a  defect  in  the 
interventricular  septum,  an  open  ductus  arteriosus,  or  an  open 
foramen  ovale. 

ETIOLOGY. — The  first  type  probably  represents  the  results  of 
a  fetal  endocarditis  acquired  after  the  heart  was  fully  formed.  The 
second  type  xmdoubtedly  represents  a  developmental  anomaly  ac- 
quired early  in  fetal  life. 

SYMPTOMS. — The  principal  symptoms  are  cyanosis,  a  systolic 
murmur,  a  systolic  thrill,  and  enlargement  of  the  area  of  cardiac  dulness 
to  the  right. 

Cyanosis  is  the  most  important  and  constant  s3miptom  of  all 
forms  of  pulmonary  stenosis.  It  is  so  constantly  present  in  this 
disease  that  without  it  a  diagnosis  cannot  be  made.  Not  only  is 
cyanosis  almost  constant  in  pulmonary  stenosis,  but  it  is  a  rare 
symptom  in  other  forms  of  congenital  cardiac  anomaly,  so  that  its 
presence  is  always  strong  evidence  of  an  obstruction  to  the  flow  of 
blood  through  the  lungs.  The  principal  other  congenital  lesion  in 
which  cyanosis  is  found  is  a  rare  one,  namely,  complete  transposition 
of  the  great  vessels.  Apparently  the  mere  admixture  of  venous  with 
arterial  blood  through  openings  in  the  cardiac  septa,  or  through  an 
open  ductus  arteriosus,  is  not  sufficient  to  produce  cyanosis,  provided 
that  there  is  no  interference  with  the  flow  of  blood  through  the  lungs. 
It  is  with  such  an  interference  that  cyanosis  is  particularly  associated. 

The  cyanosis  is  present  from  birth.  It  varies  in  degree.  The 
bluish  discoloration  of  the  skin  and  mucous  membranes  may  only 
be  notable  or  marked  when  the  infant  cries,  or  it  may  be  constantly 
present.  In  cases  of  stenosis  without  complete  atresia,  it  is  most 
marked  when  the  interx'^entricular  septum  is  open.  In  cases  with 
complete  atresia  it  is  still  more  intense,  especially  when  the  septa 
are  closed.  Polycythemia  is  always  present  in  permanent  congenital 
cyanosis,  the  red  count  usually  lying  between  7,000,000  and  10,000,000. 

The  murmur  is  systolic  in  time,  is  harsh  in  character,  and  is 
usually  heard  loudest  at  the  second  left  interspace,  and  along  the 
left  border  of  the  sternum.  The  pulmonic  second  sound,  except  in 
cases  with  an  open  ductus  arteriosus,  is  weak  or  absent.  A  murmur 
is  absent  in  two  conditions  when  there  is  no  associated  defect  in  the 
interventricular  septum  and  no  open  ductus  arteriosus:  First,  when 
there  is  complete  atresia  of  the  pulmonary  artery;  second,  when  there 
is  general  hypoplasia  of  the  pulmonary  tract  without  narrowing  at 
any  one  p>oint. 

The  systolic  thrill  is  not  palpable  in  all  cases.  Its  absence  does 
not  exclude  pulmonary  stenosis,  but  its  presence  in  association  with 
cyanosis  is  diagnostic. 

The  enlargement  of  the  area  of  cardiac  dulness  is  due  to  compensa- 
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tory  h>'pertrophy  of  the  right  ventricle.  It  is  usually  not  present 
at  birth,  but  develops  during  the  early  weeks  in  infants  who  survive. 
Theoretically  the  enlargement  should  be  chiefly  to  the  right.  -In 
early  life,  when  there  is  h>T>ertrophy  of  the  right  ventricle,  the  heart 
tends  to  swing  a  little  toward  the  left,  so  that  in  infants  and  children 
enlargement  of  the  area  of  cardiac  dulness  is  usually  found  to  the 
left  as  well  as  to  the  right,  with  displacement  of  the  impulse  to  the 
left.  This  point  must  be  remembered  in  interpreting  percussion 
findings  in  early  life.  Evidences  of  cardiac  enlargement  are  prac- 
tically a  constant  finding  in  long  standing  cases  of  pulmonary  stenosis. 
The  other  principal  symptoms  of  pulmonary  stenosis  are  dyspnea, 
suffocative  attacks,  attacks  of  marked  weakness  or  faintness,  and  a 
tendency  toward  infection  of  the  lungs.  These  symptoms  vary  in 
their  presence  or  absence,  and  in  their  severity,  in  different  cases. 
The  persistent  cyanosis  always  eventually  produces  dubbing  of  the 
finger  tips. 

Course. — The  course  of  the  disease  varies  according  to  whether  or 
not  complete  atresia  is  present,  and  according  to  whether  or  not 
either  a  defect  in  the  septa  (open  foramen  ovale  or  open  inter- 
ventricular septum),  or  a  patent  ductus  arteriosus,  is  present  as  an 
associated  lesion.  In  complete  atresia  death  usually  occurs  very 
shortly  after  birth.  A  few  cases  have  survived  longer,  the  lesion 
being  partly  compensated  by  an  opening  in  the  septum  or  by  an 
open  ductus  arteriosus. 

When  pulmonary  stenosis  is  the  sole  lesion,  a  very  real  mechanical 
obstacle  is  introduced  into  the  circulation  through  the  backing  up 
of  the  blood  in  the  right  side  of  the  heart  without  any  other  outlet. 
This  interference  with  the  circulation  is  usually  incompatible  with 
life,  and  most  of  these  cases  die  ver}'^  shortly  after  births  When  the 
interventricular  septum,  the  foramen  ovale,  or  the  ductus  arteriosus 
remains  open,  these  lesions  are  secondary  to  the  pulmonary  stenosis, 
and  an  outlet  is  provided  from  the  right  side  of  the  heart  into  the 
aortic  circulation.  •  This  at  least  partly  relieves  the  mechanical 
interference  with  the  circulation,  and  acts  as  a  compensatory  condition. 
A  few  cases  of  pulmonary  stenosis  are  on  record  which  survived  in 
spite  of  the  absence  of  any  of  these  secondary  compensatory  lesions. 
Usually,  however,  when  a  case  showing  the  clinical  evidences  of  pul- 
monarj^  stenosis  surxaves  the  early  weeks  of  life,  one  or  more  of  these 
secondary  lesions  are  present.  Survival  is  consequently  an  important 
point  in  the  diagnosis  of  the  association  of  other  lesions  with  pulmonary 
stenosis. 

DIAGNOSIS. — The  recognition  of  pulmonary  stenosis  is  com- 
paratively easy  in  the  diagnosis  of  the  congenital  cardiac  anomalies. 
Whenever  the  combination  of  cyanosis,  systolic  murmur,  and  cardiac 


Vm.  ;2c>— rrcjniincnM  of  iht  rrt-cordia  in  Cungtnilal  Cnrciiat  \ii<v: 


Pulmonary  Stenosis  355 

enlargement  is  found,  the  physician  may  make  a  diagnosis  of  pul- 
monary stenosis  with  a  fair  degree  of  certainty  that  this  lesion  will 
be  found  post-mortem.  The  presence  of  a  palpable  systolic  thrill 
still  further  confirms  the  diagnosis.  The  combination  of  "  complete  " 
transposition  of  the  great  vessels  plus  an  opening  in  the  interven- 
tricular septum  may  give  the  symptom  complex  of  pulmonary  stenosis 
without  any  real  stenosis  of  the  puhnonary  artery,  but  this  is  a  rare 
condition,  and  cannot  usually  be  recognized  by  ordinary  clinical 
methods. 

In  babies  who  die  shortly  after  birth,  the  diagnosis  must  depend 
upon  the  association  of  cyanosis  and  murmur,  evidences  of  cardiac 
enlargement  not  being  present.  In  many  of  such  cases  the  pulmonary 
stenosis  is  the  sole  lesion.  If  associated  lesions  are  present,  they 
cannot  be  recognized  clinically.  If  in  a  baby  dying  shortly  after 
birth,  cyanosis  is  the  only  symptom,  no  murmur  being  present,  the 
most  probable  lesion  is  complete  atresia  in  some  part  of  the  pulmonary 
tract,  although  in  such  cases  congenital  atelectasis  of  the  lung  must 
be  excluded.  This  last  condition  is  recognized  by  the  facts  that 
asphyxia  neonatorum  is  usually  present  at  birth,  that  the  cry  is 
very  feeble,  that  the  respiration  is  very  feeble  and  irregular,  and 
that  the  cyanosis  of  the  baby  is  lessened,  not  deepened  by  crying. 

When  a  baby  showing  the  characteristic  symptom  complex  of 
pulmonary  stenosis  survives  the  early  weeks,  there  is  a  possibility 
that  this  is  the  sole  lesion,  but  it  is  much  more  probable  that  there 
is  an  associated  compensating  lesion.  The  signs  of  pulmonary 
stenosis  so  mask  those  of  the  associated  lesion,  that  a  positive  recog- 
nition of  the  nature  of  the  latter  is  usually  impossible.  Nevertheless, 
on  a  basis  of  probability,  it  is  safest  to  assume  that  some  additional 
lesion  is  present.  If  this  be  an  open  ductus  arteriosus,  the  diagnosis 
can  often  be  made  from  the  fact  that  the  murmur,  instead  of  being 
only  systolic,  extends  throughout  the  cardiac  cycle, — the  so-called 
"  humming-top  "  murmur,  or  that  the  systolic  murmur  is  transmitted 
into  the  carotid  arteries.  If  no  characteristic  murmur  be  present, 
we  must  assume  that  the  associated  lesion  is  either  a  defect  in  the 
interventricular  septum,  or  an  open  foramen  ovale,  or  both.  It  is 
impossible  to  tell  from  the  signs  which  of  these  lesions  is  present. 
In  the  order  of  probability  they  are  first,  both  septum  defects,  second, 
interventricular  septum  defect,  third,  open  foramen  ovale. 

The  diagnosis  of  pulmonary  stenosis  may  be  summarized  as  follows: 

1.  When  the  combination  of  cyanosis,  systolic  murmur,  and  cardiac 
enlargement  are  present,  pulmonary  stenosis  is  usually  present.  A 
palpable  systolic  thrill  makes  the  diagnosis  almost  certain. 

2.  If  the  baby  dies  shortly  after  birth,  the  probable  diagnosis 
is  pulmonary  stenosis  alone,  or  complete  atresia  with  or  without  an 
associated  lesion. 
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3.  If  the  baby  survives  longer,  the  probable  diagnosis  is  pulmonary 
stenosis  with  one  or  more  associated  lesions.  If  a  "  humming-top  " 
murmur  be  present,  or  a  murmur  transmitted  into  the  carotid  arteries, 
the  associated  lesion  is  open  ductus  arteriosus.  If  no  such  murmur 
be  present,  the  associated  lesion  is  a  defect  in  the  interventricular 
septum,  an  open  foramen  ovale,  or  both. 

4.  If  cyanosis  and  enlargement  be  present  without  a  murmur,  the 
probable  diagnosis  is  complete  atresia  or  general  hypoplasia  of  the 
pulmonary  artery,  a  rarer  possibility  being  transposition  of  the  great 
vessels. 

PROGNOSIS. — The  prognosis  in  a  baby  with  congenital  cyanosis 
from  cardiac  disease  is  grave  at  birth.  Many  cases  only  survive  a 
few  hours.  If  the  baby  survives  the  early  weeks,  the  outlook  as  to 
the  duration  of  life  is  entirely  uncertain.  The  majority  die  in  infancy 
or  early  childhood.  A  certain  number  live  until  late  childhood,  or 
early  or  even  late  adult  life. 

In  those  cases  which  survive  the  early  weeks  but  die  later,  death 
usually  does  not  occur  from  primary  circulatory  failure.  The  associ- 
ated compensating  lesion  which  is  present  in  these  cases  appears  to 
permit  the  circulation  to  be  carried  on  without  the  mechanical  ob- 
struction which  leads  to  progressive  cardiac  failure.  The  uncertainty 
of  the  prognosis  comes  from  general  lowering  of  the  resistance  of  the 
child.  These  children  seem  to  be  particularly  susceptible  to  infections 
involving  the  lungs,  more  so  than  to  gastro-intestinal  disturbance. 
Many  cases,  especially  those  reaching  adult  life,  eventually  develop 
tuberculosis.    The  usual  cause  of  death  is  some  intercurrent  infection. 

TREATMENT. — No  special  course  of  treatment  is  indicated  in 
these  cases.  The  feeding  and  hygienic  care  of  the  patient  are  very 
important.  The  only  practical  question  which  arises  is  how  much 
limitation  should  be  placed  upon  the  normal  activities  of  the  growing 
child.  Restriction  of  exercise  is  bad  hygiene,  and  has  an  unfavorable 
effect  upon  general  resistance.  On  the  other  hand,  how  great  is 
the  danger  of  undue  strain  upon  the  circulatory  apparatus?  The 
physician  can  only  be  guided  by  the  symptoms  produced  by  exertion. 
An  amount  of  exercise  which  produces  or  increases  dyspnea,  which 
produces  a  feeling  of  weakness  or  a  condition  of  exhaustion,  or  which 
causes  any  irregularity  in  the  force  and  rhythm  of  the  heart  beat, 
should  be  avoided.  With  these  limitations,  the  child  should  be 
brought  up  under  the  conditions  which  best  conduce  to  normal 
development. 

DEFECT  OF  THE  INTERVENTRICULAR  SEPTUM 

This  anomaly  is  much  less  common  than  stenosis  of  the  pulmonary 
artery.    It  may  occur  as  the  only  anomaly,  but  much  more  often 
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it  is  associated  with  other  lesions,  particularly  pulmonary  stenosis 
and  transposition  of  the  great  vessels. 

PATHOLOGICAL  ANATOMY.— In  the  majority  of  cases  the 
defect  is  represented  by  a  circular  or  oval  opening  of  varying  size, 
situated  at  the  base  of  the  Interventricular  septum  just  bdow  the 
orifices  of  the  great  vessels.  As  rare  anatomical  curiosities  are 
encountered  cases  in  which  the  interventricular  septum  is  completely 
absent  {cor  bialrialrum),  or  rudimentary. 


ETIOLOGY. — This  lesion  always  represents  a  developmental 
anomaly  occurring  early  in  fetal  life.  In  cases  in  which  defect  of 
the  interventricular  septum  is  the  only  lesion,  it  represents  a  primary 
failure  of  embryonic  development,  due  to  the  general  causes  of 
developmental  malformations.  (See  page  12).  In  the  majority  of 
cases,  the  defect  occurs  in  association  with  pulmonary  stenosis  or 
transposition  of  the  great  vessels.  The  most  satisfactory  explanation 
of  the  frequent  simultaneous  occurrence  of  these  lesions  is  that  of 
Rokitansky,  who  traces  them  all  to  a  deviation  of  the  aortic  septum. 
In  defect  of  the  interventricular  septum  the  opening  is  caused  by 
failure  of  the  deviated  aortic  septum  to  unite  properly  with  the 
inter\'cntricular  septum.  This  may  also  be  the  cause  of  the  cases 
which  apparently  represent  a  primary  defect. 
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SYMPTOMS. — ^The  most  common  symptoms  of  a  "  primary  " 
defect  of  the  interventricular  septum  are  a  systolic  murmur  with 
enlargement  of  the  area  of  cardiac  dulness.  Cyanosis  is  almost 
invariably  absent.  In  a  few  cases  a  transitory  cyanosis  on  exertion 
has  been  observed. 

The  murmur  in  typical  cases  is  systolic  in  time.  It  is  very  loud 
and  harsh,  but  does  not  wholly  replace  the  first  heart  sound.  The 
murmur  is  loudest  at  the  left  border  of  the  sternum  at  the  second 
and  third  interspaces.  It  is  also  heard  all  over  the  precordia,  and 
indeed,  all  over  the  chest.  It  is,  however,  not  transmitted  into  the 
carotid  arterits— a.n  important  point  in  diagnosis.  The  murmur  has 
only  been  found  absent  in  exceptional  cases  with  a  very  large  septum 
defect,  and  in  such  cases  the  diagnosis  cannot  be  made.  There  is 
often  with  defective  interventricular  septum  an  accentuated  pulmonic 
second  sound.  A  palpable  thrill  has  been  found  in  some  cases,  but 
is  usually  absent. 

The  enlargement  of  the  heart  is  due  to  a  compensatory  develop- 
ment of  the  right  ventricle,  which  hypertrophies  in  the  efifort  to 
maintain  a  normal  pulmonary  circulation  in  spite  of  the  septum 
defect.  The  enlargement  of  the  cardiac  dulness  is  toward  the  right, 
but  there  is  usually  also  some  enlargement  toward  the  left,  with 
slight  displacement  of  the  apex  beat.  The  evidences  of  cardiac 
enlargement  do  not  appear  for  a  considerable  time,  longer  than  in 
pulmonary  stenosis.  It  may  be  years  before  enlargement  of  the 
area  of  precordial  dulness  can  be  definitely  made  out.  This  in- 
creases the  difficulty  of  diagnosis,  especially  in  infancy  and  early 
childhood.    Enlargement  always  occurs  eventually. 

When  a  defect  in  the  interventricular  septum  is  the  sole  congenital 
cardiac  anomaly,  there  are.  no  other  symptoms  than  the  murmur 
and  enlargement  of  the  right  heart.  The  general  condition  of  the 
child,  and  its  capacity  for  physical  exertion  are  unaffected.  Dyspnea 
and  other  symptoms  of  circulatory  disturbance  are  only  seen  when 
pulmonary  stenosis,  or  some  rare  congenital  abnormality,  is  present 
in  addition. 

When  the  interventricular  septum  defect  is  "secondary,"  that  is, 
occurring  as  an  additional  lesion  in  pulmonary  stenosis,  its  symp- 
toms are  entirely  masked  by  the  murmur  and  cardiac  enlargement 
which  are  characteristic  of  the  latter  disease. 

DIAGNOSIS. — ^Defect  of  the  interventricular  septum  is  difficult 
to  recognize  clinically  except  in  cases  where  it  is  the  sole  lesion. 
The  diagnosis  depends  upon  the  combination  of  a  loud,  harsh  systolic 
murmur  and  evidences  of  enlargement  of  the  right  ventricle.  Pul- 
monary stenosis  is  excluded  by  the  absence  of  cyanosis.  When 
definite  enlargement  of  the  area  of  precordial  dulness  is  present, 
patent  ductus  arteriosus  as  the  sole  lesion  can  be  easily  excluded, 
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as  this  condition  alone  never  gives  cardiac  enlargement.  If  the  case 
be  seen  in  early  infancy,  enlargement  may  be  absent  in  interven- 
tricular septum  defect.  In  such  .  cases  the  diflFerential  diagnosis 
between  septum  defect  and  open  ductus  arteriosus  is  more  difficult. 
It  depends  mainly  upon  the  absence  in  septum  defect,  and  the  pres- 
ence in  open  ductus,  of  transmission  of  the  murmur  into  the  carotid 
arteries.  Of  course,  if  the  murmur  be  of  the  "  hununing-top  "  char- 
acter, the  lesion  is  open  ductus^. 

When  the  defect  of  the  interventricular  septum  is  an  accompani- 
ment of  other  lesions,  it  cannot  be  recognized  positively  by  clinical 
signs.  If  the  presence  of  cyanosis  points  to  pulmonary  stenosis  as 
the  primary  lesion  in  an  infant  who  has  survived  the  early  weeks  of 
life,  we  know  that  defect  of  the  interventricular  septum  is  the  com- 
monest secondary  lesion,  and  may  assume  that  it  is  probably  pre- 
sent. The  combination  of  interventricular  septum  defect  and  open 
ductus  arteriosus  is  a  very  rare  one.  It  can  only  be  recognized  by 
the  concurrence  of  distinct  evidences  of  cardiac  enlargement  and  a 
murmur  transmitted  into  the  carotids,  or  of  the  "  hununing-top  '* 
variety.  If  no  enlargement  be  present,  only  the  open  ductus  can 
be  recogm'zed,  and  the  septum  defect  will  be  overlooked. 

In  older  children,  in  whom  the  presence  of  a  cardiac  lesion  in 
infancy  has  been  overlooked,  the  differentiation  of  congenital  septum 
defect  from  the  mitral  insufficiency  of  acquired  cardiac  disease  is 
sometimes  extremely  difficult.  A  history  of  a  rheumatic  fever  attack, 
or  of  any  subjective  symptoms  suggesting  cardiac  disease,  points  to- 
ward acquired  endocarditis.  The  absence  of  cardiac  or  rheumatic 
symptoms,  the  harsh  character  of  the  murmur,  and  the  fact  that  it 
is  usually  louder  at  the  base  of  the  heart  than  at  the  apex,  point 
toward  congenital  defect  of  the  interventricular  septum. 

PROGNOSIS. — The  prognosis  of  uncomplicated  defect  of  the 
interventricular  septum  is  good  in  so  far  as  life  and  normal  develop- 
ment are  concerned.  This  lesion  does  not  appear  either  to  embarrass 
the  circulation,  or  to  diminish  the  physical  resistance  toward  adverse 
influences.  The  lesion  persists  throughout  life,  without  clinical  sig- 
nificance. When  the  septum  defect  is  associated  with  some  other 
lesion,  the  prognosis  is  that  of  the  associated  lesion. 

TREATMENT. — None  is  required  in  uncomplicated  cases.  When 
the  lesion  is  associated  with  pulmonary  stenosis,  the  treatment  is 
that  of  the  latter  disease. 

PATENT  DUCTUS  ARTERIOSUS  BOTALLI 

If  post-mortem  records  be  taken  as  a  criterion,  this  lesion  is  much 
less  common  than  either  pulmonary  stenosis  or  defect  of  the  inter- 
ventricular septum.    I  am  convinced,  however,  from  clinical  experi- 
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ence,  that  open  ductus  arteriosus  is  not  necessarily  a  permanent 
lesion,  and  that  in  many  cases  in  which  all  the  clinical  evidences  of 
its  existence  are  present,  complete  recovery  takes  place.  As  a  result, 
I  believe  that  the  lesion  is  far  more  commoii  than  is  generally  stated 
in  the  literature. 

PATHOLOGICAL  ANATOMY.— The  lesion  represents  the  per- 
sistence of  a  condition  which  is  normal  only  in  fetal  life.  The  normal 
closure  of  the  ductus  through  thrombus  organization  and  obliterating 
endarteritis  does  not  take  place.     Instead  of  an  impervious  fibrous 
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cord  or  a  bit  of  fibrous  tissue  connecting  the  pulmonary  artery  with 
the  beginning  of  the  descending  aorta,  there  is  an  ojien  blood  vessel. 
The  ductus  may  be  found  widely  patulous,  lined  with  normal  endo- 
thelium, or  there  may  be  evidences  of  a  certain  amount  of  endarteritis, 
causing  a  narrowing  of  the  open  lumen. 

ETIOLOGY. — The  lesion  is  developmental  in  origin.  I  believe 
that  it  represents,  not  always  arrested  development,  but  often  merely 
delayed  development.  My  reasons  for  this  belief  are,  first,  that  I 
have  seen  at  autopsy  in  infants  in  the  second  year,  evidences  of  a 
recent  obliterating  endarteritis  in  open  ductus  arteriosus;  second, 
that  I  have  seen  a  number  of  cases  showing  the  typical  clinical  pic- 
ture of  this  lesion,  in  which  all  the  signs  disappeared  in  later  life. 
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The  cause  of  the  disturbance  of  development  is  not  definitely 
known.  When  the  lesion  occurs  in  association  with  pulmonary  ste- 
nosis, the  cause  is  probably  the  embarrassment  of  the  circulation 
produced  by  that  lesion,  and  the  open  ductus  arteriosus  is  secondary, 
compensatory  and  usually  permanent.  When  open  ductus  arterio- 
sus is  the  sole  lesion,  I  believe  the  causes  are  those  of  retarded  normal 
development  in  general,  which  in  this  instance  affects  the  circulatory 
system.    The  lesion  is  then  primary,  and  usually  not  permanent. 

SYMPTOMS. — The  only  notable  clinical  manifestation  is  the 
presence  of  a  cardiac  murmur.  The  murmur  is  usually  either  sys- 
tolic in  time,  or  is  heard  throughout  the  cardiac  cycle.  In  rare  cases, 
a  diastolic  murmur  only  has  been  heard.  When  the  murmur  extends 
throughout  the  cardiac  cycle,  a  continuous  humming  or  whuring 
sound  is  heard,  to  which  the  term  "  humming-top  "  murmur  has 
been  applied.  This  murmur  is  not  heard  in  the  majority  of  cases 
of  open  ductus  arteriosus,  but  when  present  it  is  diagnostic. 

The  systolic  murmur  usually  heard  is  not  so  rough  and  harsh  as 
the  murmurs  of  pulmonary  stenosis  and  interventricular  septum 
defect.  It  often  much  resembles  in  sound  the  murmur  of  mitral 
insufficiency.  It  is  usually  heard  loudest  over  the  second  and  third 
left  interspaces  near  the  left  border  of  the  sternum.  It  is  also  heard 
all  over  the  precordia,  is  transmitted  into  the  axilla,  and  may  be 
heard  all  over  the  back  of  the  chest.  The  most  important  feature 
in  the  diagnosis  of  open  ductus  arteriosus  is  that  the  murmur,  whether 
merely  systolic  or  "humming-top,"  is  always  transmitted  loudly  into 
the  carotid  arteries. 

Enlargement  of  the  area  of  cardiac  dulness  is  not  present  in  un- 
complicated cases.  There  may  be,  however,  in  long-standing  cases, 
an  abnormal  area  of  dulness,  above  and  distinct  from  the  cardiac 
dulness,  in  the  first  and  second  left  interspaces  (CJerhardt's  sign). 
This  is  due  to  a  dilatation  of  the  pulmonary  artery,  which  only  takes 
place  late  in  the  course  of  the  condition.  This  dilatation  may  be 
visible  in  roentgenograms.  Cyanosis  is  practically  always  absent. 
Occasionally  a  palpable  systolic  thrill  has  been  observed  in  uncom- 
plicated cases. 

Patent  ductus  arteriosus  has  little  or  no  effect  upon  normal  develop- 
ment and  resistance.  In  long-standing  cases  a  tendency  toward 
infection  of  the  respiratory  tract  has  been  observed,  but  a  causal 
connection  is  not  very  clear.  In  many  cases  the  murmur  disappears 
in  the  course  of  time.     In  other  cases  it  persists  throughout  life. 

DIAGNOSIS. — In  cases  in  which  a  ** humming-top"  murmur  is 
heard,  the  diagnosis  of  open  ductus  arteriosus  can  be  made  with  a 
fair  degree  of  certainty.  In  cases  in  which  the  murmur  is  systolic 
in  time,  the  diagnosis  of  open  ductus  depends  upon  transmission  of 
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torsion  does  not  occur,  or  is  slightly  reversed,  the  aorta  will  arise  in 
front  and  to  the  right,  the  pulmonary  artery  behind  and  to  the  left. 
In  the  first  form  of  transposition  there  is  a  sympathetic  adjustment 
of  the  interventricular  septum  in  its  union  with  the  aortopulmonary 
septum,  which  causes  each  great  vessel  to  open  into  its  proper  ven- 
tricle. This  form  is  called  by  Rokitansky  "corrected"  transposi- 
tion. In  the  second  form  the  interventricular  septum  unites  with 
the  malposed  aortopulmonary  septum  without  sympathetic  adjust- 
ment, causing  the  aorta  to  open  from  the  right  ventricle  and  the 
pulmonary  artery  from  the  left  ventricle.  This  is  called  "complete" 
transposition. 

SYMPTOMS. — Corrected  transposition  may  occur  as  the  sole 
lesion,  and  has  no  recognizable  s}nnptoms.  When  associated  with 
other  lesions,  only  the  symptoms  of  the  associated  anomalies  are  found. 

Complete  transposition  has  occurred  as  the  sole  lesion,  and  has 
been  correctly  diagnosed  during  life.  The  symptoms  are  cyanosis, 
without  murmur  or  evidences  of  cardiac  enlargement.  When  asso- 
ciated with  other  lesions,  there  are  no  signs  characteristic  of  trans- 
position. 

DIAGNOSIS. — Corrected  transposition  cannot  be  recognized  clin- 
ically. In  the  most  common  combination,  that  of  complete  or  cor- 
rected transposition  with  pulmonary  stenosis  and  defective  inter- 
ventricular septum,  only  the  last  two  can  be  diagnosed.  In  a  case 
showing  persistent  congenital  cyanosis,  without  murmur,  and  with- 
out cardiac  enlargement,  complete  transposition  is  the  most  probable 
diagnosis.  If  with  cyanosis  but  no  murmur,  cardiac  enlargement  is 
also  present,  complete  pulmonary  artery  hjpoplasia  is  more  probable. 

PROGNOSIS. — This  depends  on  the  associated  lesions,  and  is 
usually  that  of  pulmonary  stenosis. 

TREATMENT. — The  treatment  is  that  of  pulmonary  stenosis. 

DIFFERENTIAL  DIAGNOSIS  OF  THE  COMMONER  CONGENITAL 

CARDL\C  ANOMALIES 

The  difficulties  in  the  dilTcrential  diagnosis  of  the  congenital  cardiac 
diseases  are  increased  by  two  facts:  First,  exceptions  to  the  general 
rules  upon  which  the  diagnosis  is  based  are  encountered  at  times; 
second,  rare  anomalies  are  encountered  showing  the  same  signs  as 
the  commoner  lesions.  If  this  be  borne  in  mind,  the  table  on  page 
,^o  may  prove  useful  for  reference: 

Subject  to  the  exceptions  noted  above,  the  following  rules  are 
useful: 

I.  A  case  showing  cyanosis  and  murmur  with  enlargement  of  the 
cardiac  dulness  or  palpable  thrill,  or  both,  is  one  of  pulmonary 
stenosis.     If  the  baby  dies  shortly  after  birth,  the  most  probable 
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lesion  is  pulmonary  stenosis  alone,  or  complete  pulmonary  atresia 
with  other  lesions.  If  the  baby  survives  early  infancy,  or  lives  on 
into  childhood,  the  pulmonary  stenosis  is  probably  not  complete, 
and  is  associated  with  some  other  lesion.  If  the  murmur  is  notably 
transmitted  into  the  vessels  of  the  neck,  or  if  a  "  humming-top  " 
murmur  is  present,  the  additional  lesion  is  probably  open  ductus 
arteriosus.  If  the  murmur  has  neither  of  these  characteristics,  the 
complicating  lesion  is  probably  defective  interventricular  septum. 

2.  A  case  showing  a  murmur  and  enlargement,  without  cyanosis, 
is  probably  defective  interv^entricular  septum.  If  the  murmur  is 
not  transmitted  into  the  vessels  of  the  neck,  this  lesion  exists  alone. 
If  the  murn\ur  is  so  transmitted,  or  if  the  "  humming-top  "  murmur 
is  present,  the  lesion  is  probably  combined  with  open  ductus 
arteriosus. 

3.  A  case  showing  a  murmur,  without  either  cyanosis  or  enlarge- 
ment, especially  if  the  murmur  is  markedly  transmitted  into  the 
vessels  of  the  neck,  or  if  it  extends  into  diastole,  is  probably  one  of 
open  ductus  arteriosus  alone.  If  the  murmur  is  of  the  "  humming- 
top  "  variety,  extending  throughout  the  cardiac  cycle,  the  diagnosis 
of  this  lesion  is  almost  certain. 

PROBLEMS  AND  RESEARCH 

The  aspects  of  practical  importance  in  connection  with  congenital 
cardiac  disease  are  those  of  diagnosis  and  prognosis.  Of  the  great 
variety  of  possible  cardiac  anomalies,  the  majority  are  so  rare,  that 
it  is  unlikely  that  we  shall  ever  be  able  to  establish  a  satisfactory 
basis  for  their  diagnosis.  As  to  the  commoner  anomalies,  it  seems  as 
if  we  had  reached  the  limit  of  progress  in  diagnosis  based  on  the 
more  ordinary  methods  of  examination.  In  the  effort  to  establish 
a  basis  of  diagnosis,  attention  has  been  directed  almost  exclusively 
to  the  cases  which  finally  came  to  autopsy.  The  following  throughout 
life  of  a  series  of  cases  showing  clinical  evidences  of  congenital  disease 
of  the  heart,  would  probably  supply  a  very  valuable  addition  to 
our  knowledge  of  the  prognosis  of  these  affections. 

The  principal  question  now  awaiting  answer  in  connection  with 
congenital  cardiac  disease,  is  what  light  will  be  thrown  upon  these 
affections  by  the  use  of  certain  of  the  newer  diagnostic  procedures 
based  on  physiological  methods.  The  most  important  of  these  newer 
methods  of  investigation  is  that  with  the  electrocardiograph.  The 
electrocardiographic  curve  in  congenital  cardiac  disease  has  been 
studied  by  a  number  of  observers.  So  far,  very  few  positive  points 
have  been  brought  out,  and  these  do  not  seem  to  be  of  any  very 
immediate  practical  value.  The  principal  points  elicited  in  some 
cases  are  the  following:  i.  A  deep  exaggeration  of  the  S  wave  in 
lead  I.    This  is  only  a  corroborative  sign  of  marked  right-sided 
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cardiac  hypertrophy;  2.  an  extreme  amplitude  of  the  curves  in  several 
leads,  considered  by  Lewis  a  valuable  sign  of  congenital  valvular  or 
septal  defects;  3.  a  transposed  electrocardiogram  is  the  most  valuable 
sign  which  we  possess  of  true  (mirror-picture)  dextrocardia. 

Roentgen-ray  examination  has  in  certain  cases  shown  dilatation 
or  hypoplasia  of  the  great  vessels.  In  the  majority  of  cases,  however, 
it  is  only  of  value  in  corroborating  the  clinical  finding  of  hypertrophy 
of  the  right  ventricle. 

The  estimation  of  the  oxygen  content  of  the  alveolar  air  is  con- 
sidered by  Plesch  an  important  diagnostic  point  between  defects 
due  to  abnormal  communication  between  the  right  and  left  sides 
of  the  heart,  and  those  due  to  obstruction  of  the  pulmonary  artery. 
In  septal  defects  and  similar  conditions  the  oxygen  content  is  raised. 


11.    INFECTIONS 

The  diseases  of  the  heart  due  to  bacterial  infection  form  the 
largest  group  in  early  life.  The  heart  of  the  child  appears  to  be 
particularly  susceptible  to  invasion  with  pathogenic  microorganisms, 
and  acute  infection  is  relatively  more  common  in  children  than  in 
adults.  The  diseases  in  which  the  patient  suffers  from  the  inmiediate 
effects  of  bacterial  invasion  are  described  imder  the  term  acute.  The 
diseases  in  which  the  patient  suffers  from  the  after  effects  of  the 
damage  done  by  a  preceding  infection,  are  described  imder  the  term 
chronic. 

It  has  long  been  customary  to  subdivide  the  acute  infections  of 
the  heart  on  the  basis  of  the  part  of  the  heart  affected.  Under  this 
method  of  classification,  we  have  acute  endocarditis,  acute  myocarditis, 
and  acute  pericarditis.  In  this  connection  it  should  be  remembered 
that  in  children  acute  infection  of  a  particular  part  of  the  heart  alone 
is  very  rare.  The  endocardium  and  the  pericardium  are  respectively 
very  rarely  the  seat  of  acute  infection  without  a  coincident  involve- 
ment of  the  myocardium.  This  is  particularly  true  of  the  rheumatic 
fever  infection,  which  forms  the  largest  etiological  group  encoimtered 
in  early  life.  The  most  common  finding  in  fatal  cases  of  this  disease 
in  childhood  is  acute  infection  of  all  three  of  the  cardiac  tissues, 
which  would  best  be  described  by  the  term  acute  carditis.  The 
clinical  symptoms  of  acute  infection  of  the  heart  differ  somewhat 
according  to  the  part  of  the  heart  involved,  and  it  is  for  this  reason 
that  acute  endocarditis  and  acute  pericarditis  will  be  described 
separately.  Acute  myocarditis  never  occufs  alone,  always  accom- 
panies acute  endo-  and  pericarditis  in  rheumatic  fever  infection, 
and  has  no  signs  peculiar  to  itself.  For  this  reason  it  will  not. 
be  described  as  a  separate  disease.  The  same  is  true  of  chronic 
myocarditis. 

ACUTE  ENDOCARDITIS 

This  is  an  acute  inflammation  of  the  lining  membrane  of  the  heart 
and  its  valves,  caused  by  bacterial  infection. 

ETIOLOGY.  The  Microorganisms.— There  is  no  variety  of 
bacteria  exclusively  concerned  in  the  production  of  acute  endocarditis. 
The  streptococcus,  staphylococcus,  pneumococcus,  and  gonococcus 
are  the  forms  which  have  been  most  frequently  found.  Less  fre- 
quently, the  tubercle  bacillus,  the  typhoid  bacillus,  the  anthrax 
bacillus,  the  colon  bacillus,  the  diphtheria  bacillus,  the  bacillus 
pyocyaneus,  and  bacillus  of  influenza  have  been  reported. 
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In  the  great  majority  of  cases  of  acute  endocarditis  in  children, 
the  lesion  occurs  as  a  manifestation  of  rheumatic  fever  infection. 
The  particular  microorganism  which  causes  rheumatic  fever  has 
never  been  positively  determined.  (See  Vol.  I.  page  668).  The 
weight  of  modem  opinion  inclines  toward  the  \dew  that  it  is  a 
certain  strain  or  certain  strains  of  streptococcus,  having  particular 
selective  affinities. 

The  fact  that  acute  endocarditis  is  almost  always  an  accompani- 
ment of  some  recognizable  type  of  infection,  has  led  to  the  common 
statement  that  the  disease  is  not  a  primary  infection,  but  usually 
secondary.  This  statement  is  based  on  the  conditions  which  obtain 
in  adults,  in  whom  rheumatic  fever  is  regarded  as  primarily  a  disease 
of  the  joints,  the  endocarditis  being  regarded  as  a  secondary  compli- 
cation. In  children  rheumatic  fever  cannot  be  regarded  as  primarily 
a  disease  of  the  joints,  but  as  one  in  which  arthritis  and  endocarditis 
are  coordinate  manifestations,  the  latter  being  of  an  importance  equal 
to  if  not  greater  than  the  former.  Therefore  the  acute  endocarditis 
of  rheumatic  fever  should  be  regarded  as  a  primary  manifestation  of 
the  disease.  In  children  acute  endocarditis  is  frequently  a  clinically 
primary  manifestation  of  rheumatic  fever,  as  cases  occur  in  which 
there  is  no  evidence  of  present  or  previous  arthritis,  but  only  of 
acute  endocarditis,  which  cases  have  proved  to  be  instances  of  rheu- 
matic fever  infection  through  the  subsequent  appearance  of  arthritis. 
The  primary  character  of  the  rheumatic  fever  infection  is  probably 
due  to  a  selective  affinity  of  the  rheumatic  fever  microorganism  for 
the  endocardium.  This  theory  is  borne  out  by  the  fact  that  in 
general  the  experimental  injection  of  microorganisms  into  the  blood 
does  not  result  in  endocarditis  unless  the  valves  of  the  heart  have 
been  injured  in  some  way.  Only  in  experimental  injections  with 
the  "micrococcus  rheumaticus,"  or  with  streptococci  derived  from 
rheimiatic  fever  patients,  has  endocarditis  been  produced  without 
previous  valve  injury.     (Poynton,  Paine,  Cole,  Rosenow.) 

It  is  only  in  rheumatic  fever  that  endocarditis  may  be  considered 
primary.  In  the  small  group  of  cases  of  acute  endocarditis  not  due 
to  rheimiatic  fever,  the  process  is  always  secondary  to  some  infec- 
tious process  localized  elsewhere. 

In  this  group  the  acute  endocarditis  is  merely  an  incident  in  septi- 
cemia. A  condition  of  bacteriemia  is  not  uncommon  in  most  of  the 
recognized  infectious  diseases,  and  when  in  certain  cases  the  micro- 
organisms circulating  in  the  blood  are  deposited  and  develop  upon 
the  valves  of  the  heart,  acute  endocarditis  is  seen  as  a  complication. 
This  may  occur  in  any  infection.  The  microorganism  may  be  the 
cne  acting  as  the  cause  of  the  disease,  as  in  pneumonia  or  gonorrhea 
or  it  may  be  a  secondary  invader  as  in  scarlet  fever  and  measles. 
The  disease  in  which  secondary  endocarditis  occurs  most  frequently 
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is  scarkt  fever,  but  it  may  rarely  occur  in  children  in  any  of  the 
common  infections. 

There  are  a  few  further  etiological  differences  in  the  acute  endo- 
carditis of  children  as  distinguished  from  that  of  adults.  In  most 
descriptions  of  the  disease  an  anatomical  distinction  is  drawn  between 
verrucose  and  ulcerative  forms,  and  a  clinical  distinction  between 
benign  and  malignant  forms.  In  children  these  distinctions  have  no 
etiological  basis.  The  lesions  characteristic  of  ulcerative  endocar- 
ditis are  rare  in  children,  but  are  seen  both  in  rheumatic  fever  and 
in  secondary  infections  complicating  other  diseases.  Cases  whose 
clinical  severity  is  described  by  the  term  malignant,  are  also  seen  in 
both  etiologic  types.  The  clinical  severity  of  the  case,  as  well  as 
the  ulcerative  or  verrucose  character  of  the  lesion  depends,  not  upon 
the  variety  of  the  infecting  microorganism,  nor  upon  its  numbers  in 
the  blood,  but  upon  the  \'irulence  of  the  particular  bacterial  strain, 
and  possibly  also  upon  the  resistance  of  the  patient.  The  particular 
t>'pe  of  ulcerative  or  malignant  endocarditis,  comparatively  common 
in  adults,  in  which  the  lesion  is  part  of  a  general  septicopyemia 
originating  in  a  local  septic  process,  is  rare  in  early  life. 

There  is  a  type  of  infectious  endocarditis  which  has  been  described 
under  the  names  endocarditis  lenla,  or  subacute  endocarditis,  which  is 
now  regarded  by  many  writers  as  a  specific  infectious  disease,  due  to 
the  streptococcus  viridans  of  Schottmiiller.  A  number  of  cases  of 
this  type  have  been  collected  by  Libman.  Most  of  them  were  in 
adults.  Apparently  they  showed  not  only  a  characteristic  clinical 
picture,  but  also  a  characteristic  pathological  anatomy.  The  same 
clinical  picture  is  seen  in  children  in  processes  which  certainly  repre- 
sent common  types  of  rheumatic  fever  in  early  life.  Whether  some 
of  these  cases  are  due  to  the  streptococcus  viridans  and  have  char- 
acteristic lesions,  is  yet  to  be  determined. 

Portals  of  Entry. — ^The  portals  of  entry  in  rheumatic  fever 
endocarditis  have  been  discussed  imder  the  description  of  that  disease. 
(Vol.  I,  p.  669.)  The  evidence  points  to  the  tonsils  as  the  usual 
portal  of  entry.  In  the  cases  secondary  to  some  other  form  of  infec- 
tion, the  organisms  may  enter  through  the  tonsils,  mouth,  around  the 
teeth,  through  other  parts  of  the  alimentary  canal,  through  the 
genito-urinary  tract,  through  the  respiratory  tract,  and  through  the 
skin.  The  portal  of  entry  varies  with  the  type  of  infection  to  which 
the  endocarditis  is  secondary. 

Predisposition. — The  factors  concerned  in  predisposition  toward 
the  rheumatic  fever  infection  have  been  discussed  under  that  disease. 
Acute  endocarditis  is  rare  in  infancy,  and  is  uncommon  before  the 
fifth  year.  From  this  age  it  occurs  with  increasing  frequency  through- 
out childhood.  In  rheumatic  fever,  constitutional  predisposition  un- 
doubtedly plays  an  important  part.    In  secondary  forms,  constitu* 
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tional  factors  are  less  important.  Strain  and  tension  on  the  heart 
valves  may  play  a  part,  but  the  chief  factor  is  the  virulence  of  the 
infecUng  organism. 

PATHOLOGICAL  ANATOMY.— When  the  lesions  of  endocar- 
ditis  are  found  in  children,  the  connective  tissue  and  the  basement 
substance  are  principally  concerned  in  the  inflanmiatory  process.  The 
endocardium  which  forms  the  valves  is  that  which  is  most  frequently 
inflamed,  but  other  portions  of  it  are  by  no  means  exempt.  In  some 
cases  there  is  swelling  of  the  valves,  which  are  thickened,  their  sur- 
faces remaining  smooth,  the  basement  substance  is  swollen,  and  there 
is  a  moderate  production  of  new  connective-tissue  cells.  In  other 
cases  the  growth  of  connective-tissue  cells  is  very  much  more  marked, 
the  basement  substance  is  broken  up,  and  the  little  cellular  fimgus- 
masses,  called  vegetations^  project  from  the  free  surface  of  the  endo- 
cardimn  (verrucous  endocarditis). 

On  the  surface  of  these  vegetations  thrombi  may  be  formed,  and 
bacteria  are  sometimes  present.  In  still  other  cases  the  cellular 
growth  in  some  places  forms  vegetations,  and  in  others  degenerates, 
and  thus  portions  of  the  valves  are  destroyed.  This  is  acute  ulcera- 
tive endocarditis.  In  the  simple  form  of  acute  endocarditis  emboli 
may  occur,  which  from  their  size  usually  produce  mechanical  disturb- 

■ 

ances  alone,  while  in  the  malignant  form  the  emboli  are  usually 
smaller,  and,  being  septic,  produce  inflammatory  rather  than  mechan- 
ical disturbance,  giving  rise  to  miliary  abscesses  in  various  parts  of 
the  body,  such  as  the  liver,  kidneys,  spleen,  stomach,  intestine,  brain, 
eye,  joints,  and  skin. 

SYMPTOMS. — The  symptoms  of  acute  endocarditis  are  usually 
described  imder  two  headings,  simple  endocarditis,  and  malignant 
endocarditis.  The  former  is  the  usual  t>pe  seen  in  children,  the 
latter  being  rare. 

Common  Acute  Endocarditis. — ^The  symptoms  differ  somewhat 
according  to  whether  the  disease  represents  a  manifestation  of  rheu- 
matic fever,  or  a  complication  of  some  other  infection.  When  the 
disease  arises  in  connection  with  some  other  disease,  the  s)miptoms 
are  especially  likely  to  be  masked  by  those  of  the  disease  which  it 
complicates.  In  most  cases  the  endocarditis  develops  insidiously 
without  any  additional  symptoms  such  as  pain  or  precordial  distress, 
and  its  presence  is  not  recognized  until  a  careful  examination  of  the 
heart  reveals  a  murmur;  in  some  cases,  pronounced  and  even  violent 
cardiac  symptoms  are  present  from  the  beginning.  In  rare  cases  the 
first  evidence  of  an  endocarditis  may  come  from  symptoms  of  embol- 
ism such  as  hemiplegia,  hematuria,  dyspnea,  cough  or  localized  pain, 
as  in  the  thorax  or  abdomen.    If  the  muscular  tissue  is  involved  as 
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well  as  the  endocardium,  the  general  cardiac  symptoms  of  dyspnea, 
cyanosis,  and  palpitation  are  still  more  marked. 

When  acute  endocarditis  is  a  manifestation  of  rheumatic  fever,  the 
principal  s}miptoms  are  fever,  signs  of  cardiac  weakness,  and  an 
endocardial  murmur.  As  far  as  the  heart  is  concerned,  the  symptoms 
are  the  same  whether  the  endocarditis  is  the  only  manifestation  of 
rheumatic  fever  present,  or  whether  there  are  also  evidences  of 
arthritis. 

Fever  is  invariably  present  in  acute  endocarditis,  and  vice  versa, 
the  presence  of  fever  always  means  that  the  process  in  the  heart  is 
an  actually  present  acute  infection.  The  characteristics  of  the  fever 
curve  have  been  described  in  detail  imder  rheumatic  fever.  It  is 
irregular,  often  remittent,  and  the  degree  of  temperature  is  very 
variable. 

In  the  adult  the  development  of  acute  endocarditis  in  the  course 
of  an  attack  of  rheumatic  fever  is  usually  insidious,  betraying  itself 
only  by  the  appearance  of  an  endocardial  murmur.  In  children  the 
development  of  acute  endocarditis  usually,  but  not  always,  manifests 
itself  by  the  presence  of  symptoms  referable  to  the  heart.  These 
symptoms  are  not  due  to  any  mechanical  obstruction  of  the  circu- 
lation through  the  development  of  vegetations  upon  the  valves,  but 
are  due  to  the  acute  myocarditis  which  almost  invariably  accompanies 
the  acute  endocarditis  of  rheumatic  fever,  and  dilatation  of  the 
heart  is  produced  not  by  overload,  but  by  the  weakening  of  the 
myocardium  as  a  result  of  infection.  The  symptoms  vary  very 
greatly  in  severity  in  different  cases.  In  general  they  are  those  of 
cardiac  weakness.  In  the  mildest  cases  the  principal  symptom  is 
an  increased  rapidity  of  the  heart's  action,  with  certain  peculiarities 
of  the  impulse  and  heart  sounds,  which  are  hard  to  describe,  but  easy 
to  recognize.  The  impulse  gives  a  staccato  impression,  seeming  forc- 
ible, but  ill-sustained.  The  first  heart  soimd  is  louder  and  shorter 
than  normal.  The  term  "  irritable "  best  describes  this  type  of 
cardiac  action.    There  may  also  be  slight  irregularity  of  rhythm. 

The  most  common  S)miptoms  of  acute  endocarditis  in  children  are 
palpitation  and  precordial  pain.  In  many  cases,  irritable  heart, 
precordial  pain,  and  palpitation  are  the  only  symptoms.  In  more 
severe  cases  dyspnea  is  present  in  addition,  and  may  amount  to 
orthopnea.  Cough,  often  severe  and  racking,  is  a  very  common 
symptom,  and  in  children  is  usually  the  first  sign  of  the  passive 
congestion  produced  by  weakened  heart  action.  The  next  sign  to 
api>ear  is  enlargement  and  tenderness  of  the  liver. 

These  are  the  usual  symptoms  of  the  early  stage  of  cases  of  moderate 
severity.  The  pulse  does  not  feel  particularly  weak,  and  does  not 
show  any  marked  irregularity,  except  an  occasional  intermitting. 
Edema  is  usually  absent  in  this  stage  of  the  disease,  even  though 
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dyspnea  and  cough  be  quite  marked.  Exceptionally  severe  cases 
may  die  in  this  stage  of  the  disease,  without  the  appearance  of  edema 
of  the  skin.  The  unfavorable  features  which  precede  a  fatal  ending 
are  the  sudden  appearance  of  obstinate  vomiting,  and  a  rapid  diminu- 
tion in  the  quantity  of  the  urine  excreted.  The  character  of  the 
radial  pulse  is  very  deceptive  in  these  cases,  remaining  comparatively 
strong  up  to  the  end.  The  heart  sounds,  however,  become  weaJc, 
with  more  and  more  frequent  intermitting  of  the  heart  action,  until 
death  occurs  suddenly. 

In  more  prolonged  cases  of  the  severer  type  the  progress  is  more 
gradual.  The  patient's  condition  varies  from  day  to  day.  Some- 
times cough,  dyspnea,  and  precordial  distress  are  less,  sometimes 

Fig.  J34 


greater.  The  fever  continues.  There  is,  however,  a  gradual  diminu- 
tion in  the  quantity  of  urine  excreted.  Eventually  edema  develops, 
beginning  in  the  feet,  ankles,  or  legs.  At  any  time,  the  course  of 
the  disease  may  take  a  favorable  turn,  edema  may  disappear,  the 
temperature  may  fall,  and  the  cough,  dyspnea  and  precordial  distress 
may  lessen.  In  some  cases  edema  may  become  general,  and  fluid 
may  appear  in  the  peritoneal  or  pleural  cavities.  There  is  always 
still  the  possibility  of  rally.  If,  however,  obstinate  vomiting  seta 
in,  the  outcome  is  usually  unfavorable. 

It  appears,  then,  that  the  clinical  picture  presented  by  acute 
endocarditis  in  childhood  is  often  the  same  as  that  with  which  we 
associate  the  terra  "  broken  compensation  "  in  adults.  I  have  often 
heard  the  term  "  broken  compensation  "  applied  to  cases  in  children 
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showing  the  symptoms  described  above,  especially  in  children  having 
had  previous  evidences  of  a  chronic  valvular  lesion.  I  wish  strongly 
to  deprecate  the  use  of  this  term  as  applied  to  the  symptoms  of 
cardiac  weakness  when  they  occur  as  manifestations  of  acute  endo- 
carditis. The  term  broken  compensation  implies  that  the  cause  of 
the  cardiac  insufficiency  is  overstrain.  The  theory  is  that  the  valvular 
lesions  of  a  permanently  damaged  heart  are  compensated  by  cardiac 
hypertrophy,  and  that  the  symptoms  of  precordial  pain,  palpitation, 
cough,  dyspnea,  orthopnea,  enlarged  liver,  and  edema  are  pro- 
duced by  an  excessive  strain  thrown  on  the  heart  by  overexertion 
or  some  similar  cause.  This  is  the  true  explanation  of  the  occurrence 
of  these  symptoms  in  most  cases  of  valvular  disease  in  adults,  and 
of  the  cases  in  children  in  which  the  symptoms  occur  in  chronic 
endocarditis,  without  fever  or  other  evidence  of  a  fresh  infection. 
In  early  life,  however,  such  cases  form  the  minority  of  those  showing 
symptoms  of  cardiac  insufficiency.  The  majority  show  fever,  and 
the  cardiac  symptoms  are  a  manifestation  of  an  acute  endocarditis, 
caused  by  a  fresh  infection  localized  in  the  heart, — ^which  is  the 
commonest  cause  in  childhood  of  the  symptoms  and  signs  of  weakness 
of  the  heart. 

The  other  symptoms,  not  immediately  connected  with  the  heart, 
characteristic  of  rheumatic  fever,  are  usually  present.  The  most 
notable  is  the  rapidly  progressing  anemia.  There  is  usually  a 
moderate  leukocytosis.  The  urine  is  diminished,  the  quantity  excreted 
varying  with  the  severity  of  the  cardiac  involvement.  A  slight 
trace  of  albumin,  with  a  few  casts  and  blood  corpuscles,  is  usually 
present,  the  urine  showing  the  characteristics  of  passive  congestion. 
A  careful  record  should  always  be  kept  of  the  daily  quantity  of  urine, 
as  this  is  the  most  important  prognostic  indication  and  therapeutic 
guide. 

Physical  Examination. — The  cardiac  impulse  is  visible  and 
palpable,  and  usually  fairly  forcible.  It  is  notably  diffuse,  often 
affecting  the  entire  precordia,  and  often  showing  an  undulatory 
appearance.  In  the  early  stages  of  a  first  attack  of  acute  endocarditis, 
the  area  of  precordial  dulness  is  not  notably  increased.  In  the  course 
of  the  disease,  a  moderate  enlargement  gradually  occurs.  In  cases 
in  which  a  previous  attack  has  left  behind  a  chronic  valvular  lesion, 
the  area  of  precordial  dulness  is  markedly  enlarged  from  the  beginning 
of  the  new  acute  attack. 

The  heart  sounds  are  not  particularly  faint,  but  the  first  soimd 
is  shortened.  There  may  be  occasional  irregular  intermitting.  In  a 
first  attack,  an  endocardial  murmur  may  not  be  heard  for  the  first 
few  days,  but  soon  develops.  If  there  has  been  a  previous  attack,  an 
endocardial  murmur  is  usually  present  from  the  start.  The  murmurs 
need  no  detailed  description,  differing  in  no  way  from  those  heard 


374      Diseases  of  Heart,.  Pericardium  and  Blood  Vessels 

in  adults.  The  character  of  the  murmur  differs  with  the  valvular 
lesion.  The  systolic  murmur  of  mitral  insufficiency  is  by  far  the 
most  common  in  children,  especially  in  acute  endocarditis.  Diastolic 
and  presystolic  murmurs  are  sometimes  heard  especially  in  cases  in 
which  there  has  been  a  previous  endocarditis.  A  more  detailed 
description  of  the  endocardial  murmurs  of  childhood  will  be  given 
under  chronic  endocarditis.  The  pulmonic  second  sound  is  usually 
markedly  accentuated.  Pulsation  of  the  vessels  of  the  neck  is  often 
present. 

Other  points  to  be  especially  noted  on  physical  examination  are 
the  amount  of  dyspnea,  the  condition  of  the  lungs,  the  condition 
of  the  liver,  and  the  presence  or  absence  of  edema.  The  breathing 
is  often  not  accelerated,  but  is  labored,  with  notable  contraction  of 
the  accessory  muscles  of  respiration,  and  dilatation  of  the  alae  nasi. 
Sometimes  only  the  subjective  sensation  of  oppressed  breathing  is 
present,  without  signs  noticeable  on  inspection.  In  severe  cases  the 
breathing  is  rapid  as  well  as  labored.  The  dyspnea  may  amoimt 
to  orthopnea.  Examination  of  the  lungs  is  usually  negative,  but 
severe  cases  may  show  diffuse  moist  rfiles,  or  e\ddences  of  fluid  in 
the  pleural  cavities.  The  liver  is  enlarged  and  tender  in  severe  cases. 
Edema  usually  appears  first  in  the  feet  and  ankles,  may  become 
general,  and  ascites  is  occasionally  seen. 

Malignant  Endocarditis. — ^The  s>Tnptoms  of  malignant  endo- 
carditis are  necessarily  varied  and  indefinite,  arising  as  they  usually 
do  in  the  course  of  some  other  disease  with  simply  an  exacerbation 
of  the  previous  symptoms,  especially  of  the  temperature.  There  are 
usually  the  general  symptoms  of  intermittent  temperature,  sweat- 
ing, delirium,  and  failure  in  strength.  Two  types  of  the  disease, 
septic  or  pyemic,  and  typhoidal,  are  recognized.  The  sepiic  type 
is  characterized  by  the  signs  of  septic  infection,  rigors,  sweating,  and 
irregular  temperature,  while  the  typhoidal  type  shows  diarrhea,  dry 
tongue,  distended  and  t>Tnpanitic  abdomen,  enlargement  of  the 
spleen,  profuse  sweating,  and  a  petechial  efflorescence  on  the  skin. 
A  clear  distinction  between  the  two  forms,  however,  is  often  not 
marked.  Cerebral  symptoms  may  arise,  and  simulate  meningitis 
or  malaria.  Embolic  processes  may  produce  special  symptoms,  such 
as  paralysis,  coma,  bloody  urine,  retinal  hemorrhage,  j)eritonitis  from 
infarction  of  the  spleen,  and  in  some  cases  pulmonary  symptoms 
simulating  pneumonia.  The  duration  of  the  attack  dej)ends  mostly 
on  the  disease  to  which  it  is  secondary,  and  may  vary  from  a  few 
days  to  as  many  weeks.    A  marked  leucocytosis  is  present. 

DIAGNOSIS. — The  diagnosis  of  the  simple  acute  endocarditis 
which  occurs  as  a  secondary  complication  in  many  acute  infections 
is  very  difficult.    The  only  sign  is  the  development  of  an  endocardial 
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murmur  with  or  without  symptoms  of  cardiac  weakness.  This  does 
not,  however,  necessarily  mean  that  there  is  a  valvular  lesion.  A 
murmur  due  to  rdaiive  mitral  insufficiency  and  signs  of  cardiac 
weakness,  may  be  produced  by  the  dilatation  which  occurs  as  a 
result  of  the  action  of  the  toxin  of  the  acute  infection  upon  the  myo- 
cardium, and  this  is  the  commonest  cause  of  these  signs  in  the  course 
of  an  acute  infection.  Of  course,  if  a  presystolic  or  diastolic  murmur 
develops,  acute  endocarditis  is  present,  but  such  murmurs  are  rare. 
In  most  cases,  endocarditis  can  only  be  positively  recognized  by  the 
persistence  of  the  murmur  after  recovery  from  the  primary  infection. 

In  cases  of  acute  endocarditis  occurring  as  a  manifestation  of 
rheumatic  fever  infection  the  diagnosis  is  comparatively  easy.  The 
presence  of  fever  without  any  recognizable  cause  outside  the  heart, 
with  an  endocardial  murmur,  and  often  with  cardiac  symptoms, 
presents  a  clinical  picture  which  is  very  characteristic.  The  physician 
easily  recognizes  the  presence  of  a  valvular  lesion.  He  may  be  in 
doubt  whether  any  cardiac  symptoms  which  may  be  present  are  due  to 
the  overstrain  of  a  previously  damaged  heart,  or  to  a  fresh  infection 
of  the  endocardium.  The  point  which  determines  the  diagnosis  of  an 
acute  endocarditis  is  the  presence  of  fever  without  other  cause. 

The  diagnosis  of  acute  endocarditis  may  be  made  under  the  fol- 
lowing conditions: — 

1.  When  an  endocardial  murmur  develops  in  the  course  of  a  rheu- 
matic fever  attack  characterized  by  arthritis. 

2.  When  the  combination  of  fever,  endocardial  murmur,  and 
symptoms  of  cardiac  weakness  is  present,  without  other  cause  for 
the  fever. 

3.  When  fever  without  other  cause  develops  in  the  course  of  a 
case  of  chronic  endocarditis. 

4.  When  signs  of  cardiac  weakness  accompanied  by  fever  develop 
in  the  course  of  a  case  of  chronic  endocarditis. 

The  history  of  a  previous  attack  of  rheumatic  fever,  whether  the 
manifestations  have  been  arthritic,  cardiac,  or  choreic,  is  a  strong 
evidence  that  a  febrile  attack  without  other  cause  is  due  to  acute 
endocarditis. 

Malignant  endocarditis  is  differentiated  from  the  common  form 
by  the  graver  constitutional  signs,  the  higher  temperature,  and  the 
septic  or  typhoidal  symptoms.  From  typhoid  fever  it  is  to  be  dis- 
tinguished by  its  abrupt  onset,  irregular  temperature,  precordial  pain 
and  distress,  marked  leukocytosis,  and  negative  Widal  reaction. 
Malaria  can  be  eliminated  by  the  absence  of  the  Plasmodium  malariae 
and  the  presence  of  leukocytosis. 

COURSE  AND  PROGNOSIS.— The  duration  of  an  attack  of 
acute  endocarditis  due  to  rheumatic  fever  is  extremely  variable.    It 
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may  be  less  than  a  week,  or  it  may  be  many  weeks.  No  rule  can 
be  given,  but  the  greater  number  of  cases  usually  last  for  two  or 
three  weeks.  The  severity  of  the  symptoms  also  is  apt  to  vary  from 
time  to  time  in  the  course  of  the  attack.  Patients  often  begin  to 
show  improvement  and  then  get  worse  again.  Death  may  occur  at 
any  time  in  the  course  of  the  disease,  either  from  a  general  exhaxistion, 
or,  more  often,  from  sudden  heart  failure. 

The  best  measure  of  the  progress  of  the  case  is  the  daily  quantity 
of  urine.  This  rises  when  the  patient  improves,  and  falls  when  he 
grows  worse.  A  persistent  and  progressive  fall  in  the  quantity  of 
urine  is  of  bad  prognostic  import.  The  fever  curve  is  of  little  value 
in  estimating  the  course  of  the  disease,  as  it  depends  as  much  on  the 
course  of  the  infection  in  the  endocardium  as  in  the  myocardium,  but 
it  is  the  course  in  the  latter  which  influences  prognosis.  A  j)ermanent 
return  of  the  temperature  to  the  normal  is  a  favorable  sign,  but  it 
must  be  remembered  that  relapses  are  very  common.  The  severity 
of  the  other  signs  of  cardiac  weakness,  especially  dyspnea,  enlarge- 
ment of  the  liver,  and  edema,  are  also  a  valuable  measure  of  the 
progress  of  the  case.  The  appearance  of  edema  is  a  serious,  but  not 
necessarily  fatal,  sign.  The  appearance  of  vomiting  is  a  very  bad 
sign,  and  often  means  that  a  fatal  ending  is  not  far  off.  The  char- 
acter of  the  valvular  lesions  present  is  not  of  much  prognostic  signifi- 
cance, except  that  the  prognosis  is  rather  more  grave  in  cases  showing 
evidence  of  involvement  of  the  aortic  valves. 

The  mortality  of  acute  endocarditis  in  childhood  is  higher  than 
is  generally  recognized.  In  many  cases  the  cause  of  death  is  con- 
sidered to  be  broken  compensation  in  chronic  endocarditis,  when  the 
real  cause  is  a  fresh  acute  infection.  In  a  series  of  hospital  cases, 
the  mortality  from  acute  infection  of  the  heart,  including  both  endo- 
carditis and  pericarditis,  was  55  out  of  264  cases,  or  20  per  cent. 
The  mortality  from  chronic  endocarditis  was  10  out  of  58  cases,  or 
17  per  cent.  The  mortality  from  acute  endocarditis  without  peri- 
carditis was  27  out  of  148  cases,  or  12  per  cent.  Of  course  hospital 
mortality  figures  are  always  likely  to  be  somewhat  above  those  of 
private  practice.  But  these  figures  refer  only  to  the  immediate 
mortality  in  the  particular  attack.  The  tendency  of  rheumatic  fever 
infection  in  childhood  toward  recurrent  attacks  of  acute  cardiac 
infection  gravely  affects  the  prognosis  in  the  cases  which  recover 
from  their  first  attack  of  acute  endocarditis. 

There  is  a  possibility  that  complete  recovery  may  occur  after  an 
attack  of  acute  endocarditis  from  rheumatic  fever,  but  it  is  hardly 
more  than  a  possibility.  In  the  great  majority  of  cases  the  persistence 
of  the  endocardial  murmur  sltows  that  the  heart  is  permanently  damaged. 
What  is  the  outlook  in  these  cases?  They  are  still  in  danger  from 
two  causes  which  are  likely  to  develop  in  the  future.    One  is  the 
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liability  to  a  recurrent  attack  of  rheumatic  fever,  with  a  fresh,  acute 
endocarditis,  with  all  its  uncertainties  of  prognosis.  This  is  the 
chief  danger  in  acute  endocarditis  acquired  in  childhood.  The  other 
danger  comes  from  the  liability  to  broken  compensation  from  over- 
exertion. This  is  a  less  important  danger  in  childhood,  and  will 
be  discussed  under  chronic  endocarditis.  In  my  series  of  cases,  209 
children  were  discharged  from  the  hospital  with  evidences  of  chronic 
valvular  disease  of  the  heart.  Of  these  92  died  subsequently,  most 
of  them  in  a  recurrent  attack  of  acute  infection,  giving  a  mortality 
of  23  per  cent.  Of  the  other  cases  29  could  not  be  followed,  and 
only  88  were  known  to  be  alive  at  the  end  of  ten  years.  The  final 
mortality  of  rheumatic  fever  endocarditis,  including  both  the  cases 
which  died  in  the  hospital,  and  those  which  died  subsequently,  is 
represented  by  the  figures,  lived  88,  died  119,  or  52  per  cent,  and  if 
the  cases  which  also  had  pericarditis  be  added,  it  was  63  per  cent. 

These  figures  are  given,  in  order  to  impress  the  seriousness  of  acute 
endocarditis,  due  to  rheumatic  fever  in  early  life. 

The  prognosis  of  the  form  of  acute  endocarditis  which  occurs  as 
a  complication  of  some  other  infection  is  that  of  the  primary  disease. 
The  prognosis  of  the  malignant  type  of  endocarditis  is  very  unfavor- 
able. 

TREATMENT. — The  general  measures  of  treatment  employed  in 
acute  endocarditis  are  those  of  acute  infectious  diseases  in  general, 
and  of  rheumatic  fever  in  particular.  They  include  rest  in  bed,  a 
light  diet  of  liquids  and  soft  solids,  and  the  usual  attention  to  bowels 
and  nursing. 

There  is  very  little  that  we  can  do  which  has  any  direct  influence 
upon  the  pathological  process  in  the  heart.  The  great  essential  in 
treatment  is  rest.  Children  must  be  kept  in  bed,  and  every  form  of 
exertion  should  be  avoided.  If  there  is  severe  dyspnea  or  orthopnea 
they  may  be  propped  up  with  pillows,  but  should  not  be  allowed 
to  raise  themselves.  It  is  often  best  to  feed  these  patients,  rather 
than  to  subject  them  to  the  slight  exertion  of  feeding  themselves. 
All  the  measures  of  sick-room  nursing  should  be  carried  out  without 
voluntary  cooperative  movements  on  the  part  of  the  patient.  Later 
in  the  course  of  prolonged  cases,  children  may  sometimes  be  allowed 
to  sit  up  for  a  time  in  a  chair,  provided  that  they  are  lifted  back  and 
forth  from  bed  to  chair,  and  make  no  exertion.  When  a  permanently 
normal  temperature,  and  the  disappearance  of  cardiac  symptoms,  show 
that  the  acute  infection  has  subsided,  the  very  strict  rest  treatment 
may  be  slightly  relaxed.  The  children  may  then  play  a  little  with 
playthings,  and  help  a  little  when  moved  in  bed,  but  the  strict  rest 
must  be  resumed  immediately  if  either  fever  or  any  cardiac  symp- 
toms reappear.    These  patients  should  be  kept  in  bed  for  a  period 
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of  from  one  to  three  months  after  the  subsiding  of  all  acute  symptoms, 
according  to  the  severity  of  the  case. 

An  ice-bag  applied  to  the  precordia  is  indicated  in  all  cases 
of  acute  endocarditis,  especially  when  there  is  precordial  pain, 
palpitation,  or  a  rapid  irritable  action  of  the  heart. 

The  question  of  whether  or  not  salicylates  should  be  given  arises 
in  every  case.  My  personal  opinion  is  that  the  use  of  salicylates 
has  no  influence  whatever  upon  the  course  of  the  disease.  Further- 
more, they  may  disturb  the  stomach,  which  is  particularly  to  be 
avoided.  I  do  not  advocate  the  use  of  the  salicylates  as  a  routine 
measure.  They  are,  however,  valuable  for  the  relief  of  pain,  and 
are  the  most  effective  weapon  against  the  precordial  pain  of  acute 
endocarditis.  The  sodium  salicylate  should  be  tried  first,  in  doses 
proportioned  to  the  age  of  the  child.  If  it  causes  nausea  or  vomit- 
ing, aspirin  should  be  substituted.  If  the  salicylates  fail  to  bring 
satisfactory  relief,  codein  should  be  tried,  and  if  this  fails,  morpkin 
must  be  resorted  to. 

Severe  cough  is  best  controlled  by  means  of  codein  or  paregoric, 
morphin  being  indicated  only  in  the  most  obstinate  cases. 

In  general,  cardiac  stimulants  should  he  sedulously  avoided  in  acute 
endocarditis.  Digitalis  does  not  "aid  in  restoring  compensation" 
when  given  to  a  patient  having  an  acute  infection  of  the  heart.  I 
have  often  seen  its  use  followed  by  a  markedly  increased  tendency 
toward  intermitting  of  the  ventricular  contractions.  We  must  recog- 
nize that  in  acute  endocarditis  the  symptoms  are  produced  by  an  acute 
infection  localized  in  the  heart,  which  runs  its  appointed  course  unin- 
fluenced by  drugs.  We  rest  a  muscle  which  is  the  seat  of  acute  in- 
flammation, and  do  not  stimulate  it  to  increased  contraction,  and  the 
muscle  of  the  heart  calls  for  the  same  treatment.  The  mistaken  idea 
that  the  symptoms  of  cardiac  weakness  are  due  to  broken  compensa- 
tion has  been  the  cause  of  much  abuse  of  digitalis. 

But  what  are  we  to  do  when  the  progress  of  the  case,  as  shown  by 
increasing  signs  of  cardiac  weakness  and  progressive  diminution  in 
the  quantity  of  urine  excreted,  is  steadily  becoming  more  unfavor- 
able? Such  conditions  are  really  entirely  beyond  our  aid.  The 
principal  indication  is  to  do  no  harm,  and  the  use  of  digitalis,  strophan- 
thus,  or  caffein  may  do  harm.  When  the  outlook  has  become  really 
desperate,  it  is  perhaps  permissible  to  try  a  cardiac  stimulant,  espe- 
cially if  edema  has  appeared.  Caffein  is  probably  the  least  harmful 
stimulant  in  such  cases.  Diuretin  may  be  used  without  harm  when 
the  quantity  of  urine  is  small,  or  when  edema  is  present,  but  in  my 
experience  its  efi^ect  is  very  transitory  in  acute  endocarditis.  The 
fact  is  that  the  cause  of  all  the  unfavorable  symptoms  lies  in  a  pri- 
mary weakness  of  the  heart,  and  the  cause  of  this  weakness  cannot 
be  reached  by  medication. 
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The  physician  is  rarely  called  upon  to  treat  sudden  heart  failure 
in  these  cases,  as  when  it  occurs,  it  is  usually  without  warning.  If 
there  is  sufficient  time,  camphor  and  nitroglycerin  may  be  tried. 

The  vomiting,  which  is  so  serious  a  symptom  in  acute  endocarditis, 
is  not  to  be  influenced  by  medication.  The  physician  should  try 
giving  smaller  quantities  of  food  at  shorter  intervals.  Sometimes 
solids  are  better  borne  than  liquids.  In  the  most  severe  cases  rectal 
feeding  may  be  necessary. 

As  the  patients  are  kept  in  bed  until  all  acute  symptoms  have 
subsided,  the  treatment  of  convalescence  becomes  that  of  chronic 
endocarditis,  and  will  be  described  under  that  disease. 

ACUTE  PERICARDITIS 

Acute  infection  of  the  pericardium  is  comparatively  imcommon  in 
infancy  and  early  childhood.  In  later  childhood  it  is  relatively  a 
much  more  common  disease  than  in  adults.  Instances  of  slight 
pericardial  inflammation  showing  a  small  amoimt  of  fibrinous  or 
sero-fibrinous  exudate  are  a  not  uncommon  finding  at  autopsy  in 
many  acute  infectious  diseases,  without  there  having  been  any  clin- 
ical manifestations  during  life.  There  are  other  more  pronounced 
cases  in  which  a  clinical  diagnosis  is  possible,  and  it  is  this  type 
which  will  be  considered  here. 

ETIOLOGY. — The  statement  is  usually  made  that  pericarditis 
is  always  a  secondary  disease.  This  statement,  in  my  opinion,  is 
based  on  a  fundamental  misconception  which  regards  rheumatic  fever 
as  primarily  a  disease  of  the  joints,  and  pericarditis  as  a  secondary 
complication.  The  rheumatic  fever  of  childhood  is  primarily  a  disease 
of  the  heart  just  as  much  as  of  the  joints,  and  pericarditis,  an 
incident  of  cardiac  infection,  should  be  regarded  as  a  primary  mani- 
festation of  the  disease. 

All  other  forms  are  indeed  secondary  processes,  complicating  various 
forms  of  infection.  The  pathogenic  microorganisms  reach  the  pericar- 
dium from  the  primary  lesions  in  two  ways.  One  is  by  direct  extension 
from  the  adjoining  tissues,  the  lungs,  the  pleura,  or  more  rarely, 
the  peritoneum.    The  other  way  is  through  the  circulation. 

In  the  newborn,  and  in  early  infancy,  pericarditis  is  most  commonly 
an  incident  in  a  general  sepsis,  the  bacteria  reaching  the  pericardium 
through  the  blood.  The  organism  may  be  any  of  the  pus-producing 
t>'pes,  but  the  streptococcus  is  by  far  the  most  common  at  this  age. 

In  later  infancy  and  early  childhood,  up  to  from  the  fifth  to  the 
seventh  year,  the  majority  of  cases  are  caused  by  direct  extension 
from  the  neighboring  lungs,  pleura,  or  occasionally  the  peritoneum. 
Most  cases  are  complications  of  pneumonia  or  empyema,  and  the 
pneumococcus  is  the  organism  most  frequently  found,  though  occasion- 
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ally  streptococci,  staphylococci,  or  influenza  bacilli  may  be  present. 
A  certain  number  of  cases  occur  at  all  ages  as  complications  of  some 
of  the  acute*  specific  infections,  such  as  scarlet  fever  and  typhoid 
fever,  without  there  being  evidence  of  a  localized  infection  in  the 
limgs  and  pleura.  In  these  cases  it  is  difficult  to  state  whether  the 
infection  reaches  the  pericardium  by  direct  extension  or  through  the 
blood.  Areas  of  pneumonia  and  pleurisy  are  not  uncommon  com- 
plications of  the  acute  specific  infections,  which  areas  may  be  too 
small  to  be  detected  on  physical  examination,  but  could  still  explain 
infection  by  direct  extension.  On  the  other  hand  in  scarlet  fever 
and  typhoid  fever,  the  frequent  association  of  arthritis  with  peri- 
carditis, and  the  finding  of  streptococci  or  typhoid  bacilli  in  the 
pericardial  exudate,  suggest  invasion  of  the  pericardium  through  the 
blood.  Scarlet  fever  is  the  most  common  specific  infection  in  which 
pericarditis  is  foimd  as  a  complication. 

In  late  childhood,  after  the  fifth  year,  the  most  common  causes  of 
acute  pericarditis  are  rheumatic  fever  and  tuberculosis.  The  former 
disease  is  the  cause  of  the  majority  of  the  cases  of  pericarditis 
encountered  in  childhood.  Inflammation  of  the  pericardium  is  not 
present  in  every  case  of  rheumatic  fever,  nor  in  anywhere  near  so 
large  a  proportion  of  cases  as  is  acute  endocarditis.  It  is  not  often 
present  in  tie  first  attack,  but  the  tendency  of  rheumatic  fever  toward 
recurrent  attacks,  usually  involving  the  heart,  accounts  for  the 
frequency  of  pericarditis  as  a  manifestation  of  this  disease.  It  is  to 
be  considered  as  part  of  a  general  carditis,  and  a  primary  manifesta- 
tion of  the  infection.  The  pericarditis  of  tuberculosis  occurs  through 
direct  extension  of  the  tubercle  bacilli  from  the  pleura,  or  mediastinal 
lymph  nodes,  and  usually  accompanies  a  tuberculous  pleurisy. 

Other  rare  causes  of  acute  pericarditis  are  trauma,  disease  of  the 
neighboring  bones,  and  ulceration  of  a  foreign  body  from  the  esophagus 
into  the  pericardium. 

PATHOLOGICAL  ANATOMY.— The  lesions  in  the  pericardium 
caused  by  infection  are  similar  to  those  of  the  pleura  and  serous 
membranes  in  general.  In  streptococcus  infections  the  exudate  is 
usually  purulent  or  seropurulent.  In  pneumococcus  infections  the 
exudate  is  like  that  seen  in  the  pleura  in  lobar  pnemnonia  and 
empyema.  In  the  milder  cases  the  exudate  is  fibrinous;  in  more 
severe  cases  there  is  a  thick  coating  of  fibrin  on  both  layers  of  the 
pericardium,  containing  pockets  of  pus  or  cloudy  serum.  In  still 
more  severe  infections  there  is,  beside  the  fibrin,  a  profuse  purulent 
exudate.  In  tuberculous  pericarditis  there  may  be  only  a  deposit 
of  miliary  tubercles  (this  form  cannot  be  recognized  clinically),  or 
there  may  be  a  serous  exudate.  The  most  common  form  of  tubercu- 
lous pericarditis  is  chronic. 
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In  rheumatic  pericarditis,  the  exudate  may  be  only  fibrinous  (dry 
pericarditis),  or  there  may  be  serous  exudate  in  addition  (pericarditis 
with  effusion).  The  exudate  is  never  purulent.  The  inflammation 
usually  begins  near  the  base  of  the  heart  and  involves  both  the 
visceral  and  parietal  layers  of  the  pericardium.  As  the  pericarditis 
is  part  of  a  general  carditis,  it  is  always  accompanied  by  myocarditis. 

In  all  forms  of  pericarditis,  complete  recovery  usually  does  not 
occiu".  After  the  infection  rims  its  course,  only  a  part  of  the  exudate 
is  removed  by  absorption.  The  remainder  imdergoes  fibrous  tissue 
organization,  which  varies  in  extent  from  slight  adhesions  to  complete 
obliteration  of  the  pericardial  sac.  When  the  results  of  this  process 
are  sufficiently  marked  to  produce  secondary  changes  in  the  heart 
or  to  disturb  its  function,  a  disease  picture  is  produced  which  will 
be  described  as  chronic  pericarditis. 

SYMPTOMS. — ^The  diagnosis  of  acute  pericarditis  depends  mainly 
upon  the  results  of  the  physical  examination  of  the  chest,  the  signs 
depending  upon  the  pathological  anatomy  rather  than  upon  the 
etiology.  The  subjective  symptoms,  and  the  more  general  signs  of 
disturbed  cardiac  fimction,  have  more  relation  to  etiology,  and  vary 
according  to  whether  the  disease  is  secondary  to  some  other  infection, 
or  is  a  manifestation  of  rheumatic  fever. 

Secondary  Pericarditis. — ^Acute  pericarditis  is  easily  overlooked 
when  it  occurs  as  a  complication  of  some  severe  infectious  disease, 
such  as  general  sepsis,  pneumonia,  empyema,  or  scarlet  fever.  The 
symptoms  are  masked  by  those  of  the  primary  disease.  When  in 
the  course  of  such  a  disease  the  patient  suddenly  becomes  worse, 
with  precordial  pain,  restlessness,  dyspnea  with  marked  acceleration 
of  the  respiration,  an  anxious  expression,  a  rapid  pulse  of  small 
volume,  marked  pallor,  and  later,  cyanosis,  pericarditis  should  be 
suspected.  It  must  be  remembered  that  in  these  diseases  the  patient 
may  die  before  the  characteristic  physical  signs  appear.  Also,  in 
pneumonia  and  empyema  the  difficulty  of  diagnosis  is  even  increased 
by  the  fact  that  the  physical  signs  of  the  disease  in  the  lungs  often 
mask  those  of  the  involvement  of  the  pericardium. 

Pericarditis  in  Rheumatic  Fever. — ^When  pericarditis  occurs 
as  a  manifestation  of  rheumatic  fever,  the  clinical  picture  is  usually 
much  clearer,  being  that  of  rheumatic  fever  in  general,  imclouded 
by  the  symptoms  of  any  other  acute  infection.  The  pericarditis  in 
many  cases  appears  as  an  additional  manifestation  in  a  case  already 
recognizable  as  one  of  rheumatic  fever  through  the  presence  of 
evidences  of  acute  endocarditis  or  multiple  arthritis.  In  some  cases, 
however,  pericarditis  is  the  primary  clinical  manifestation  of  the 
disease.  The  symptoms  are  due  not  only  to  the  inflammation  of 
the  pericardium,  but  also  to  the  accompan)dng  myocarditis,  and 
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ally  streptococci,  staphylococci,  or  influenza  bacilli  may  be  present. 
A  certain  number  of  cases  occur  at  all  ages  as  complications  of  some 
of  the  acute*  specific  infections,  such  as  scarlet  fever  and  typhoid 
fever,  without  there  being  evidence  of  a  localized  infection  in  the 
lungs  and  pleura.  In  these  cases  it  is  difficult  to  state  whether  the 
infection  reaches  the  pericardium  by  direct  extension  or  through  the 
blood.  Areas  of  pneumonia  and  pleurisy  are  not  uncommon  com- 
plications of  the  acute  specific  infections,  which  areas  may  be  too 
small  to  be  detected  on  physical  examination,  but  could  still  explain 
infection  by  direct  extension.  On  the  other  hand  in  scarlet  fever 
and  typhoid  fever,  the  frequent  association  of  arthritis  with  peri- 
carditis, and  the  finding  of  streptococci  or  typhoid  bacilli  in  the 
pericardial  exudate,  suggest  invasion  of  the  pericardium  through  the 
blood.  Scarlet  fever  is  the  most  common  specific  infection  in  which 
pericarditis  is  found  as  a  complication. 

In  late  childhood,  after  the  fifth  year,  the  most  common  causes  of 
acute  pericarditis  are  rheumatic  fever  and  tuberculosis.  The  former 
disease  is  the  cause  of  the  majority  of  the  cases  of  pericarditis 
encountered  in  childhood.  Inflammation  of  the  pericardium  is  not 
present  in  every  case  of  rheumatic  fever,  nor  in  anywhere  near  so 
large  a  proportion  of  cases  as  is  acute  endocarditis.  It  is  not  often 
present  in  the  first  attack,  but  the  tendency  of  rheumatic  fever  toward 
•  recurrent  attacks,  usually  involving  the  heart,  accounts  for  the 
frequency  of  pericarditis  as  a  manifestation  of  this  disease.  It  is  to 
be  considered  as  part  of  a  general  carditis,  and  a  primary  manifesta- 
tion of  the  infection.  The  pericarditis  of  tuberculosis  occurs  through 
direct  extension  of  the  tubercle  bacilli  from  the  pleiu*a,  or  mediastinal 
lymph  nodes,  and  usually  accompanies  a  tuberculous  pleurisy. 

Other  rare  causes  of  acute  pericarditis  are  trauma,  disease  of  the 
neighboring  bones,  and  ulceration  of  a  foreign  body  from  the  esophagus 
into  the  pericardium. 

PATHOLOGICAL  ANATOMY.— The  lesions  in  the  pericardium 
caused  by  infection  are  similar  to  those  of  the  pleura  and  serous 
membranes  in  general.  In  streptococcus  infections  the  exudate  is 
usually  purulent  or  seropurulent.  In  pneumococcus  infections  the 
exudate  is  like  that  seen  in  the  pleura  in  lobar  pneumonia  and 
empyema.  In  the  milder  cases  the  exudate  is  fibrinous;  m  more 
severe  cases  there  is  a  thick  coating  of  fibrin  on  both  layers  of  the 
pericardium,  containing  pockets  of  pus  or  cloudy  serum.  In  still 
more  severe  infections  there  is,  beside  the  fibrin,  a  profuse  purulent 
exudate.  In  tuberculous  pericarditis  there  may  be  only  a  deposit 
of  miliary  tubercles  (this  form  cannot  be  recognized  clinically),  or 
there  may  be  a  serous  exudate.  The  most  common  form  of  tubercu- 
lous pericarditis  is  chronic. 
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In  rheumatic  pericarditis,  the  exudate  may  be  only  fibrinous  (dry 
pericarditis),  or  there  may  be  serous  exudate  m  addition  (pericarditis 
with  effusion).  The  exudate  is  never  purulent.  The  inflammation 
usually  begins  near  the  base  of  the  heart  and  involves  both  the 
visceral  and  parietal  layers  of  the  pericardium.  As  the  pericarditis 
is  part  of  a  general  carditis,  it  is  always  accompanied  by  myocarditis. 

In  all  forms  of  pericarditis,  complete  recovery  usually  does  not 
occiu".  After  the  infection  runs  its  course,  only  a  part  of  the  exudate 
is  removed  by  absorption.  The  remainder  undergoes  fibrous  tissue 
organization,  which  varies  in  extent  from  slight  adhesions  to  complete 
obliteration  of  the  pericardial  sac.  When  the  results  of  this  process 
are  sufficiently  marked  to  produce  secondary  changes  in  the  heart 
or  to  disturb  its  function,  a  disease  picture  is  produced  which  will 
be  described  as  chronic  pericarditis. 

SYMPTOMS. — ^The  diagnosis  of  acute  pericarditis  depends  mainly 
upon  the  results  of  the  physical  examination  of  the  chest,  the  signs 
depending  upon  the  pathological  anatomy  rather  than  upon  the 
etiology.  The  subjective  symptoms,  and  the  more  general  signs  of 
disturbed  cardiac  fimction,  have  more  relation  to  etiology,  and  vary 
according  to  whether  the  disease  is  secondary  to  some  other  infection, 
or  is  a  manifestation  of  rheumatic  fever. 

Secondary  Pericarditis. — ^Acute  pericarditis  is  easily  overlooked 
when  it  occurs  as  a  complication  of  some  severe  infectious  disease, 
such  as  general  sepsis,  pneumonia,  empyema,  or  scarlet  fever.  The 
symptoms  are  masked  by  those  of  the  primary  disease.  When  in 
the  course  of  such  a  disease  the  patient  suddenly  becomes  worse, 
with  precordial  pain,  restiessness,  dyspnea  with  marked  acceleration 
of  the  respiration,  an  anxious  expression,  a  rapid  pulse  of  small 
volume,  marked  pallor,  and  later,  cyanosis,  pericarditis  should  be 
suspected.  It  must  be  remembered  that  in  these  diseases  the  patient 
may  die  before  the  characteristic  physical  signs  appear.  Also,  in 
pneumonia  and  empyema  the  diflSculty  of  diagnosis  is  even  increased 
by  the  fact  that  the  physical  signs  of  the  disease  in  the  lungs  often 
mask  those  of  the  involvement  of  the  pericardimn. 

Pericarditis  in  Rheumatic  Fever. — ^When  pericarditis  occurs 
as  a  manifestation  of  rheumatic  fever,  the  clinical  picture  is  usually 
much  clearer,  being  that  of  rheumatic  fever  in  general,  unclouded 
by  the  symptoms  of  any  other  acute  infection.  The  pericarditis  in 
many  cases  appears  as  an  additional  manifestation  in  a  case  already 
recognizable  as  one  of  rheumatic  fever  through  the  presence  of 
evidences  of  acute  endocarditis  or  multiple  arthritis.  In  some  cases, 
however,  pericarditis  is  the  primary  clinical  manifestation  of  the 
disease.  The  symptoms  are  due  not  only  to  the  inflammation  of 
the  pericardium,  but  also  to  the  accompanying  myocarditis,  and 
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consequently  much  resemble  those  of  acute  endocarditis.  There  is 
at  first  fever,  loss  of  appetite,  restlessness,  and  precordial  pain.  The 
last  is  particularly  severe  when  the  pericardium  becomes  involved,  and 
may  be  most  distressing.  Palpitation,  and  the  signs  of  "  irritable 
heart  *'  soon  develop.  In  severe  cases  there  is  cough,  and  dyspnea, 
and  eventually  there  may  be  enlargement  of  the  liver  and  edema. 
In  other  words,  in  acute  pericarditis  all  the  signs  of  cardiac  insuf- 
ficiency seen  in  acute  endocarditis  are  usually  present.  Precordial 
pain  is  apt  to  be  more  severe. 

When  effusion  takes  place,  the  precordial  pain  becomes  less,  and 
then  often  disappears.  The  formation  of  a  large  pericardial  eflFusion 
is  usually  stated  to  cause  an  increase  in  the  s}Tnptoms  of  cardiac  em- 
barrassment, from  mechanical  pressure.  It  is  true  that  dyspnea 
may  increase,  and  the  action  of  the  heart  may  become  weaker  with 
a  large  effusion,  but  I  have  more  often  seen  large  effusions  imac- 
companied  by  signs  of  increased  cardiac  weakness.  While  I  cannot 
deny  that  a  pericardial  effusion  may  become  large  enough  seriously 
to  embarrass  the  heart,  I  believe  that  in  most  cases  signs  of  increased 
cardiac  weakness  are  only  a  coincidence,  and  are  due  to  the  inflam- 
mation in  the  myocardium. 

It  can  easily  be  seen  that  a  diagnosis  of  pericarditis  cannot  be 
made  from  the  general  symptoms.  We  can  only  say  that  there  is 
an  acute  infection  localized  in  the  heart.  Recognition  of  pericardial 
involvement,  and  of  its  extent  and  character,  must  depend  upon  the 
results  of  the  physical  examination  of  the  chest. 

PHYSICAL  EXAMINATION.  Fibrinous,  Plastic,  or  "Dry" 
I^RiCARDiTis. — The  characteristic  physical  signs  are  represented  by 
a  double  to-and-fro  murmur,  which  is  not  synchronous  with  systole 
and  diastole,  is  more  superficial  than  an  endocardial  murmur,  and 
is  often  of  a  rubbing  or  grating  character.  This  friction-rub  is  best 
distinguished  from  an  endocardial  murmur  from  the  fact  that  its 
rhythm  is  different  from  that  of  the  cardial  cycle.  The  impression 
gained  by  auscultation  is  that  of  two  independent  mechanical  engines 
in  the  chest.  One,  the  heart,  has  a  short  interval  between  the  first 
and  second  sounds,  and  a  longer  (diastolic)  pause  between  the  second 
and  first  sounds.  The  pericardial  friction-rub  also  has  two  sounds 
in  each  cardiac  cycle,  but  as  there  is  an  equal  interval  between  the 
sounds,  and  as  neither  of  them  is  exactly  synchronous  with  either  the 
first  or  second  heart  sound,  they  appear  to  be  produced  by  a  different 
engine.  An  endocardial  murmur  always  sounds  as  if  it  were  a  regular 
part  of  the  cardiac  cycle,  produced  by  the  heart,  and  bearing  a  definite 
relation  to  its  sounds.  Even  if  one  or  even  two  endocardial  murmurs 
are  present  in  addition  to  a  pericardial  friction-rub,  the  latter  can 
usually  be  distinguished  from  them  by  its  peculiar  rhythm.    The 
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sound  is  localized  in  a  small  area,  is  not  transmitted  as  are  endocardial 
murmurs,  and  does  not  replace  the  heart-sounds.  The  friction-rub 
is  often  intensified  by  pressure  with  the  stethoscope. 

Pericarditis  with  Effusion. — ^The  principal  signs  of  pericardial 
effusion  in  early  life  are  increase  in  the  area  of  precordial  dulness, 
diminution  in  the  force  of  the  cardiac  impulse  and  in  the  intensity  of 
the  heart  sounds,  and  an  area  of  dulness  and  brofichial  breathing  near 
the  angle  of  the  left  scapula. 

The  Precordial  Dulness. — In  considering  the  area  of  precordial 
dulness,  it  is  the  absolute  or  superficial  dulness  which  is  of  most 
value  in  the  diagnosis  of  pericardial  effusion  in  childhood.  This 
superficial  dulness  is  determined  by  the  retraction  of  ffie  borders  of 
the  lungs,  which  withdraw  from  the  chest  walls  as  the  fluid  gradually 
distends  the  pericardium.  The  deep  dulness  is  due  to  the  distended 
pericardium  under  the  lungs,  and  this  to  a  greater  or  less  degree  com- 
presses the  lungs,  which  may  be  held  in  position  by  adhesions.  The 
infant,  being  less  likely  to  have  had  previous  lesions  of  the  lung  and 
pericardium,  gives  us  the  best  opportunity  for  studying  the  outlines 
of  a  pericardial  effusion,  and  the  area  of  superficial  dulness  is  the 
most  valuable  physical  sign  of  effusion  in  infants  and  in  young 
children. 

The  earliest  sign  of  pericardial  effusion  is  the  appearance  of  abso- 
lute dulness  in  the  fifth  interspace  to  the  right  of  the  sternum.  The 
presence  of  this  dulness  causes  the  cardio-hepatic  angle  to  become 
obtuse  instead  of  acute.  Rotch  believed  that  this  was  not  only  the 
earliest,  but  also  the  most  constant  sign  of  pericardial  effusion,  but 
in  my  exp)erience  this  is  not  true.  Rotch's  investigations  were  based 
on  experimental  injection  of  the  pericardium  of  the  cadaver.  In 
actual  pericarditis,  the  presence  of  pericardial  adhesions  may,  as 
shown  by  autopsy,  disturb  the  distribution  of  the  fluid  so  that  enlarge- 
ment of  the  area  of  dulness  to  the  right  may  not  be  present.  It 
usually  is  present,  however,  and  when  present  is  apt  to  be  the  earliest 
sign  to  appear. 

In  moderate  effusions  there  is  slight  absolute  dulness  in  the  fourth 
right  interspace,  more  marked  absolute  dulness  in  the  fifth  interspace, 
obtuse  cardio-hepatic  angle,  and  enlargement  of  the  precordial  dul- 
ness to  the  left.  When  the  cardiac  impulse  remains  visible  and 
palpable,  as  is  usual  in  moderate  effusions,  the  dulness  in  pericardial 
effusion  extends  notably  beyond  the  limits  of  the  apex  beat.  The  larger 
the  effusion,  the  farther  does  the  area  of  the  precordial  dulness  extend 
both  to  the  left  and  to  the  right.  In  small  and  moderate  effusions 
the  area  is  triangular  with  a  transverse  base  below. 

In  very  large  effusions,  the  area  of  precordial  dulness  is  rather 
circular.  The  cardio-hepatic  angle  again  becomes  acute.  The  dul- 
ness on  the  right  may  extend  to  or  even  beyond  the  mammary  line. 
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On  the  left  it  may  extend  to  the  anterior  axillary  line,  or  even  to  the 
mid-axillary  line.  I  have  seen  pericardial  effusions  so  extensive  that 
the  dulness  on  the  left  merged  with  the  dulness  at  the  base  of  the 
left  lung  behind,  filling  the  entire  left  chest,  pushing  up  the  lung, 
and  giving  the  same  signs  as  pleural  effusion. 


Cardiac  Impulse  and  Sounds. — With  small  effusions  there  b  little 
change  in  the  force  or  position  of  the  cardiac  impulse,  or  in  the  in- 
tensity of  the  heart  sounds.  With  larger  effusions  there  is  a  varying 
degree  of  diminution,  both  in  the  force  of  the  cardiac  impulse,  and 
in  the  intensity  of  the  sounds.  The  apex  beat  may  be  higher  up 
and  farther  to  the  right,  even  in  the  fourth  space  near  the  sternum. 
This  was  formerly  attributed  to  a  floating  up  of  the  heart,  but  this 
explanation  is  not  now  accepted,  the  cause  of  the  phenomenon  being 
that  the  effusion  allows  only  the  front  of  the  ventricle  to  strike 
the  chest  wall.  The  impulse  may  disappear  to  inspection,  but  still 
be  palpable.    In  extensive  effusions  the  impulse  is  usually  neither 
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visible  nor  palpable,  and  the  heart  sounds  are  very  feeble.  The 
diminution  in  the  intensity  of  the  heart  sounds  is  not  accompanied 
by  a  corresponding  weakening  of  the  radial  pulse, — ^an  important 
point  in  diagnosis. 

The  pericardial  friction-rub  may  still  be  heard  for  a  considerable 
time  during  the  formation  of  the  effusion.  It  is  usuaUy  present  in 
small  effusions,  absent  in  large  ones,  and  may  be  present  or  absent 
in  effusions  of  moderate  amoimt.  Obliteration  of  the  intercostal 
spaces,  and  even  bulging  of  the  precordia,  is  sometimes  seen  in  the 
pericardial  effusions  of  children. 

Dulness  and  Bronchial  Breathing  at  the  Left  Base. — ^This  sign  was 
first  described  by  Ewarts  as  a  characteristic  of  pericardial  effusion. 
It  consists  of  an  area  of  slight  but  distinct  dulness  near  the  angle 
of  the  left  scapula,  of  a  size  about  that  of  a  silver  dollar  or  somewhat 
larger.  Over  this  area  the  breathing  is  distinctly  bronchial.  Many 
writers  have  not  considered  this  a  very  constant  or  important  sign 
in  pericardial  effusion,  but  in  my  experience  it  is  very  valuable  in 
diagnosis.  I  have  found  it  invariably  present  in  large  effusions, 
usually  present  in  moderate  ones,  and  often  present  in  small  ones. 
Of  course  the  possibility  of  consolidation  in  the  lung  or  of  fluid  in 
the  pleural  cavity  must  be  taken  into  consideration. 

DIAGNOSIS. — In  the  diagnosis  of  acute  pericarditis  the  physician 
is  confronted  by  two  problems.  One  is  the  recognition  of  the  presence 
of  the  anatomical  lesion  of  pericarditis,  the  otJier  is  the  recognition 
of  the  cause  of  the  disease.  The  first  problem  may  be  called  the 
physical  diagnosis,  the  second  the  etiological  diagnosis,  of  pericarditis. 

Physical  Diagnosis. — ^The  diagnosis  of  dry  pericarditis  depends 
wholly  upon  the  recognition  of  the  pericardial  friction-rub.  This 
must  be  differentiated  from  endocardial  murmurs.  The  principal 
points  in  differentiation  are  the  to-and-fro  rhythm  of  the  friction-rub 
independent  of  the  rhythm  of  the  heart  sounds,  its  grating  character, 
its  failure  of  transmission  to  the  axilla,  and  the  fact  that  it  is  often 
increased  by  pressure  of  the  stethoscope.  In  infants  and  young 
children,  the  recognition  of  the  friction-rub  is  very  difficult,  and 
often  impossible,  on  account  of  the  very  rapid  action  of  the  heart. 

The  essential  point  in  the  diagnosis  of  pericardial  effusion  is  the 
presence  of  an  increased  area  of  precordial  dulness.  The  conditions 
to  be  considered  in  differential  diagnosis  are  those  which  produce 
increased  dulness  in  the  region  of  the  precordia,  namely,  enlarged 
heart  and  lesions  in  those  parts  of  the  lung  or  pleura  which  adjoin 
the  precordia. 

Enlarged  heart  gives  an  increase  in  the  area  of  the  dulness  both 
to  the  right  and  to  the  left.  The  principal  points  in  the  recognition 
of  pericardial  effusion  are,  first,  that  it  usually,  though  not  always, 
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produces  absolute  dulness  in  the  fifth,  and  sometimes  in  the  fourth 
right  interspace,  a  sign  ahnost  never  seen  with  enlarged  heart. 
Second,  in  small  and  moderate  effusions  the  cardio-hepatic  angle  is 
obtuse,  while  with  enlarged  heart  it  is  acute.  Third,  if  the  cardiac 
impulse  is  visible  or  palpable,  the  position  of  the  apex  beat,  or  point 
furthest  to  the  left  where  the  impulse  is  seen  or  felt,  is  displaced 
outward  in  enlarged  heart;  but  this  is  not  of  mucli  diagnostic  value 
because  effusion  may  be  present  in  addition  to  cardiac  enlargement. 
The  important  point  is  that  in  enlarged  heart  the  left  limit  of 
precordial  dulness  corresponds  to  the  apex  beat  or  extends  very  liUle 
beyond,  while  in  pericardial  effusion  the  dulness  usually  extends  notably 
beyond  the  apex  heat.  In  the  absence  of  a  process  in  the  left  lung  or 
pleura,  this  sign  is  diagnostic.  Fourth,  diminution  in  the  force  of  the 
cardiac  impulse  and  in  the  intensity  of  the  heart  sounds,  in  propor- 
tion to  the  strength  of  the  radial  pulse,  points  toward  effusion.  The 
heart  sounds  may  be  fainter  than  normal,  and  the  impulse  weak  and 
diffuse,  in  a  heart  enlarged  b\'  dilatation,  but  in  children  this  is  not  so 
marked  as  in  adults,  and  the  radial  pulse  shows  some  correspondence. 
In  large  effusions  the  heart  sounds  are  often  very  faint,  and  the 
impulse  neither  visible  nor  palpable;  this  is  almost  never  seen  in 
dilatation  of  the  heart  in  childhood.  Fifth,  the  area  of  dulness  and 
bronchial  breathing  in  the  left  back  often  found  in  effusion,  is  almost 
never  caused  by  enlarged  heart  alone.  Sixth,  the  presence  of  a 
friction-rub  in  doubtful  cases  points  toward  effusion,  but  confirmatory 
signs  are  needed,  because  dry  pericarditis  is  often  seen  with  enlarged 
heart.  Seventh,  in  very  large  effusions  the  area  of  precordial  dulness 
is  so  greatly  increased,  that,  although  the  cardio-hepatic  angle  is 
acute,  the  condition  is  not  likely  to  be  taken  for  enlarged  heart. 
In  such  cases  the  cardiac  impulse  usually  cannot  be  detected,  the 
heart  sounds  are  very  faint,  and  the  area  in  the  left  back  is  very 
distinct. 

Pleuritic  ejusion  is,  I  think,  in  childhood  more  often  confounded 
with  pericardial  effusion  than  is  enlarged  heart.  With  free  fluid 
in  the  pleural  cavity,  the  line  of  dulness  passes  entirely  around  the 
chest,  while  with  all  but  the  largest  pericardial  effusions,  there  is 
resonance  beyond  the  area  of  precordial  dulness.  I  have  seen  ex- 
tremely large  pericardial  effusions  in  which  the  precordial  dulness 
on  the  left  merged  with  the  dulness  in  the  left  back,  mistaken  for 
pleurisy.  In  such  cases  the  extension  of  dulness  to  the  right  is 
mistakenly  attributed  to  pushing  over  of  the  heart.  The  de- 
termining points  in  the  correct  diagnosis  of  pericardial  effusion 
in  such  cases  are  the  absence  of  cardiac  impulse,  the  faint  heart 
sounds,  and  the  fact  that  the  point  where  the  heart  sounds 
are  heard  best  is  not  displaced  toward  the  right.  WTien  a  pleu- 
ritic effusion  is  encapsulated  adjoining  the  precordia,  the  physical 
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diagnosis  is  more  difficult,  as  the  fluid  in  the  pleura  gives  dul- 
ness  on  one  side  of  the  prccordia  with  resonance  beyond,  while 
the  displacement  of  the  heart  gives  dulness  on  the  other  side.  In 
such  cases,  displacement  of  the  impulse  and  point  of  greatest  intensity 
of  the  heart  soimds  points  toward  pleurisy,  while  feeble  impulse, 
faint  heart  soimds,  and  a  possible  friction-rub  point  toward  peri- 
carditis. Roentgenograms  are  a  great  aid  in  the  diagnosis  ot  these 
difficult  cases.  When  pericardial  effusion  occurs  with  pleuritic 
effusion,  as  often  happens  in  empyema,  the  recognition  of  the  former 
is  still  more  difficult,  unless  a  typical  pericardial  friction-rub  be 
present.  The  important  points  in  pericardial  effusion  are  absolute 
dulness  in  the  fifth  right  interspace  with  an  obtuse  cardiohepatic  angle 
when  the  empyema  is  on  the  left,  extension  of  the  dulness  to  the 
left  notably  beyond  the  apex  beat  when  the  empyema  is  on  the 
right,  and  weak  impulse  with  faint  heart  sounds.  Of  course  a  typical 
pericardial  friction-rub  is  the  greatest  aid  in  the  recognition  of  these 
cases,  but  this  is  often  absent,  and  pericardial  effusion  complicating 
empyema  is  frequently  overlooked. 

Pneumonia  without  pleuritic  effusion  presents  less  difficulty  in 
differential  diagnosis.  When  pericardial  effusion  is  absent,  the 
precordial  dulness  is  not  increased  on  the  other  side,  unless  endo- 
carditis and  enlarged  heart  are  present.  The  bronchial  breathing 
and  r&les  often  permit  the  recognition  of  the  consolidation.  The 
other  signs  of  pericardial  effusion  are  absent,  unless  it  be  present  as 
a  complication.  Roentgenograms  give  a  valuable  confirmation  of 
the  diagnosis. 

The  presence  of  pericardial  effusion  can  be  positively  confirmed 
by  aspiration  of  the  pericardial  sac.  This  procedure  is  not  warranted 
in  all  cases  merely  to  establish  the  physical  diagnosis,  and  its  indica- 
tions will  be  considered  under  the  etiological  diagnosis  of  the  disease* 

Etiological  Diagnosis. — ^When  the  physical  examination  reveals 
the  presence  of  fluid  in  the  pericardial  sac,  the  prognosis  and  treat- 
ment of  the  case  depend  largely  upon  its  cause.  It  is  essential  to 
determine  if  the  fluid  be  serous  or  purulent.  In  rheumatic  fever  the 
fluid  is  always  serous.  The  diagnosis  is  based  on  the  considerations 
which  determine  that  of  rheumatic  fever  in  general,  the  principal 
point  being  the  presence  of  an  acute  infectious  disease  in  later  child- 
hood, with  symptoms  localized  in  the  heart,  in  the  joints,  or  in  both, 
and  without  evidences  of  pneumonia,  or  of  any  other  specific  infection. 
Diagnostic  aspiration  is  not  justified  in  cases  which  are  thus  diagnosed. 

The  etiological  diagnosis  of  secondary  forms  of  pericarditis  depends 
upon  the  nature  of  the  primary  infection.  When  the  pericarditis 
is  a  complication  of  general  sepsis  in  infancy,  or  of  empyema,  the 
exudate  is  usually  purulent,  and  exploratory  aspiration  is  positively 
indicated.    When  the  pericarditis  complicates  pneumonia,  or  an  acute 
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specific  infection,  the  exudate  may  be  serous  at  first,  but  later  becomes 
purulent.  It  is  so  important  in  these  cases  to  determine  whether 
pus  is  present,  that  exploratory  aspiration  should  always  be  performed. 
The  diagnosis  of  tuberculous  pericarditis  depends  on  the  recognition 
of  the  primary  disease. 

The  technic  of  exploratory  puncture  of  serous  cavities  has  been 
described  in  Division  II.  Opinions  have  differed  widely  as  to  the 
best  point  for  entering  the  pericardial  sac.  In  the  order  of  the 
writer's  preference,  the  available  sites  for  the  puncture  are:  (i)  In 
the  fourth  or  fifth  left  intercostal  space  near  the  sternum;  (2)  in  the 
same  spaces  outside  the  left  nipple,  but  within  the  line  of  precordial 
dulness;  (3)  high  in  the  angle  between  the  xyphoid  cartilage  and  the 
left  costal  border,  the  needle  being  directed  backward  until  it  has 
penetrated  as  far  as  the  posterior  surface  of  the  costal  cartilage, 
and  then  turned  sharply  upward;  (4)  in  the  fifth  right  intercostal 
space  about  an  inch  from  the  sternum. 

After  exploratory  puncture,  any  fluid  should  be  carefully  examined 
as  to  its  bacteriology  and  cellular  constituents. 

PROGNOSIS. — Purulent  pericarditis  in  children,  whether  due  to 
the  pneumococcus,  streptococcus,  or  some  other  organism,  is  usually 
fatal.    It  is  practically  always  a  fatal  complication  in  infants. 

In  pericarditis  due  to  rheumatic  fever,  the  prognosis  is  that  of 
rheumatic  fever  in  general.  The  outlook  as  to  life  in  any  one  attack 
is  fairly  good.  Nevertheless  it  must  be  remembered  that  pericarditis 
is  a  serious  manifestation  of  the  disease.  The  fact  that  the  inflam- 
mation involves  the  pericardium  usually  means  that  there  is  a  severe 
involvment  of  the  myocardium,  and  it  is  because  of  the  myocarditis 
that  children  so  often  die  in  acute  rheumatic  fever.  The  immediate 
mortality  in  58  cases  of  rheumatic  fever  with  pericarditis  was  31  per 
cent,  as  against  12  per  cent  in  the  cases  having  acute  endocarditis 
only.  The  subsequent  mortality  in  the  cases  which  recover  from  the 
acute  attack  is  that  of  any  child  who  has  had  an  attack  of  rheumatic 
fever.  A  certain  number  of  cases  die  from  a  recurrent  attack  of  the 
disease.  In  the  cases  which  escape,  a  certain  amount  of  pericardial 
adhesion  is  left  behind.  In  many  cases  this  is  not  sufficient  to  em- 
barrass the  heart.  In  some  cases  the  clinical  picture  of  chronic 
adhesive  pericarditis  develops,  with  its  very  uncertain  outlook. 

TREATMENT. — In  the  pericarditis  of  rheumatic  fever,  the  treat- 
ment is  precisely  that  described  for  acute  endocarditis  with  severe 
S)miptoms.  The  ice-bag  should  be  kept  constantly  applied  to  the 
precordia,  unless  the  children  will  not  tolerate  it,  when  dry  heat 
should  be  substituted.  The  salicylates  are  usually  insufficient  to 
control  pain,  and  opium  has  to  be  used.  It  is  also  useful  in  quieting 
the  cough.    Digitalis  is  contraindicated  as  in  acute  endocarditis. 
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Alcohol  is  contraindicated.  Caffein  may  be  tried  in  threatening 
cardiac  failure. 

The  only  question  which  arises  in  acute  pericarditis  is  whether 
the  effusion  should  be  relieved  by  aspiration.  In  the  majority  of 
cases  the  fluid  is  absorbed  spontaneously,  even  though  its  quantity 
be  large.  It  is  doubtful  whether  even  a  large  effusion  often  causes 
a  serious  mechanical  embarrassment  of  the  heart.  The  symptoms 
of  cardiac  weakness  are  probably  usually  due  to  the  acute  myocar- 
ditis rather  than  to  the  pericardial  effusion,  even  when  the  quantity 
of  fluid  is  increasing.  Even  progressive  cardiac  failure  is  usually 
due  to  the  infection.  Nevertheless,  in  a  case  with  a  large  effusion 
running  an  imfavorable  course,  with  increasing  signs  of  cardiac 
weakness,  aspiration  of  part  of  the  pericardial  effusion  is  indicated. 
If  very  rapid  breathing  or  cyanosis  is  present,  aspiration  should  always 
be  performed.  If  part  of  the  fluid  is  removed,  the  rest  will  usually 
be  readily  absorbed.  The  guide  as  to  aspiration  is  the  severity  of 
the  circulatory  disturbance,  not  the  size  of  the  effusion  as  indicated 
by  physical  examination. 

The  only  form  of  treatment  holding  out  any  hope  of  cure  in  puru- 
lent pericarditis,  is  surgical  incision  and  drainage. 

CHRONIC  ENDOCARDITIS 

(Chronic  Valvular  Disease  of  the  Heart) 

ETIOLOGY. — The  cause  of  chronic  endocarditis  in  early  life  is 
almost  invariably  a  preceding  acute  endocarditis.  Conmion  causes 
of  chronic  endocarditis  in  later  life,  such  as  syphilis,  alcohol,  arterio- 
sclerosis, and  so  forth,  are  not  seen  in  childhood.  As  the  most  com- 
mon cause  of  acute  endocarditis  in  childhood  is  rheimiatic  fever,  most 
cases  of  chronic  valvular  disease  are  to  be  traced  to  this  infection. 
It  follows  from  this  that  chronic  endocarditis  is  seen  most  often  in 
the  latter  part  of  childhood. 

PATHOLOGICAL  ANATOMY.— Although  the  morbid  process 
may  attack  the  parietal  endocardium,  it  is  the  valvular  lesion  that 
is  of  such  clinical  importance  as  to  become  the  prominent  feature  in 
chronic  endocarditis.  The  process  most  frequently  affects  the  valves 
on  the  left  side  of  the  heart,  the  mitral  valve  being  the  one  usually 
involved  in  childhood.  It  is  a  slow,  insidious  process,  manifested  by 
thickening,  induration,  and  adhesions,  followed  by  a  contraction  of 
the  valvular  segments.  Later,  lime-salts  may  be  deposited  in  the 
valves  and  this  results  in  rigidity.  As  the  sclerotic  changes  increase, 
the  deformity  of  the  segments  becomes  greater  and  results  either  in 
imperfect  closiu-e  of  the  valves  (valvular  insufficiency),  allowing  a 
regurgitation  of  the  blood,  or  the  orifice  is  narrowed  (valvular  stenosis), 
causing  obstruction  to  the  blood-current.    We  meet,  especially  in 
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children,  with  lesions  at  the  mitral  orifice  in  which  the  valves  are 
curled  and  thickened  so  that  they  are  insuflScient,  although  there 
may  be  no  narrowing  of  the  orifice.  The  chordae  tendineae  gradually 
become  shortened.  The  apices  of  the  papillary  muscles  are  enlarged , 
the  endocardium  becomes  thickened,  and  marked  changes  following 
the  valvular  lesions  take  place  in  the  walls  of  the  heart. 

The  frequency  of  the  various,  valvular  lesions  is  represented  by 
the  following  table  showing  the  lesions  in  a  series  of  262  cases. 

Table  64 
Occurrence  of  the  Various  Valvular  Lesions 

CASES 

Mitral  insufficiency  alone 165 

Mitral  stenosis  alone 5 

Aortic  insufficiency  alone i 

Mitral  insufficiency  and  stenosis 79 

Mitral  and  aortic  insufficiency 8 

Mitral  insufficiency  and  stenosis  with  aortic  insufficiency 4 

DILATATION,  HYPERTROPHY,  AND  COMPENSATION.— 
The  preceding  acute  infection  involves  the  myocardium  as  well  as 
the  endocardium,  and  the  weakening  of  the  muscular  walls  caused 
by  the  myocardial  infection  produces  an  enlargement  of  the  cavities 
of  the  heart,  which  is  called  dilatation.  After  recovery  from  the 
acute  infection,  the  chronic  valvular  lesion  which  persists  presents 
a  mechanical  embarrassment  to  the  circulation,  which  causes  the 
dilatation  to  persist.  If  there  were  no  change  in  the  muscular  walls 
of  the  heart,  the  valvular  lesion  plus  the  dilated  cardiac  chambers 
would  continue  to  produce  symptoms  of  cardiac  weakness.  The 
heart  muscle,  however,  has  the  power  of  hypertrophy,  as  a  result  of 
which  the  muscular  walls  of  the  heart  increase  to  a  thickness  above 
the  normal.  This  muscular  hypertrophy  is  of  course  accompanied 
by  an  increase  in  the  mechanical  power  of  the  heart,  and  is  Nature's 
method  of  attempting  to  nullify  the  effects  of  a  permanent  mechanical 
lesion.  When  the  hypertrophy  of  the  myocardium  is  sufficient,  the 
circulation  can  be  carried  on  normally,  in  spite  of  the  mechanical 
obstruction  caused  by  the  valvular  lesion.  In  such  a  case  the  val- 
vular lesion  is  said  to  be  ^^ compensated,^^  and  compensation  is  com- 
plete when  the  circulation  is  wholly  normal.  When  there  are  per- 
sistent symptoms  of  cardiac  weakness,  and  of  the  resulting  disturb- 
ance of  circulation,  compensation  is  partial  or  incomplete.  When, 
after  a  period  of  good  compensation  in  a  case  of  chronic  endocarditis, 
symptoms  of  cardiac  weakness  and  circulatory  disturbance  appear, 
the  condition  is  spoken  of  as  "broken  compensation  "  or  "failure  of 
compensation.*^ 

In  children,  the  power  of  the  heart  to  establish  effective  compensa- 
tion through  myocardial  hypertrophy  is  exceptionally  good.  The 
contrary  has  often  been  stated  in  medical  literature.    The  liability 
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of  children  to  attacks  of  circulatory  failure  from  cardiac  weakness 
has  led  to  the  impression  that  conipensation  is  not  good  in  childhood. 
These  attacks,  however,  as  we  have  seen  when  considering  acute 
endocarditis,  are  due  to  recurrences  of  an  acute  infection  to  which 
children  are  peculiarly  liable,  and  they  cannot  be  brought  forward 
as  evidence  that  the  process  of  hypertrophy  which  leads  to  com- 
pensation is  not  complete.  The  statement  has  also  been  made  that 
the  demands  upon  a  child's  heart  through  the  necessities  of  growth 
and  development  are  such  that  they  interfere  with  the  establishment 
of  compensation.  This  also  is  not  true.  The  very  fact  that  the 
child's  heart  has  a  capacity  for  growth,  means  that  it  has  also  an 
increased  capacity  for  compensation  in  the  face  of  a  mechanical 
lesion.  The  process  of  hypertrophy  through  which  compensation 
occurs  is  closely  associated  with  that  of  normal  development.  It 
is  a  rule  of  early  life  that  Nature's  power  of  neutralizing  and  off-setting 
the  effects  of  a  chronic  lesion  are  greatest  during  the  period  of 
development.  After  the  period  of  growth  is  over,  compensation  by 
means  of  processes  of  growth  takes  place  less  readily.  Not  only 
is  cardiac  compensation  when  gained  in  childhood  more  complete, 
but  it  is  the  better  the  earlier  in  life  that  the  valvxilar  lesion  is 
acquired.  When  children  acquire  chronic  endocarditis  in  early  child- 
hood, there  is  still  left  before  the  child  a  considerable  part  of  the 
period  of  growth,  during  which  a  very  complete  compensation,  much 
more  complete  than  could  be  gained  later,  may  be  attained,  providing 
that  no  disturbing  factors  intervene.  In  a  case  of  chronic  endocarditis 
acquired  in  early  childhood,  the  subsequent  period  of  development 
permits  a  mutual  adaptation  to  take  place  between  the  growing  child 
and  the  damaged  but  growing  heart.  The  child  develops  to  fit  its 
heart,  while  the  heart  develops  to  fit  the  child,  in  spite  of  the  valvular 
lesion. 

What  are  the  disturbing  factors  which  prevent  the  establishment  of 
satisfactory  compensation?  There  are  three:  i.  Recurrent  acute 
infection;  2.  ix)or  nutrition;  3.  overexertion.  These  three  are  given 
in  the  order  of  their  importance.  The  liability  of  children  to  recurrent 
attacks  of  rheimiatic  fever  with  cardiac  involvement  has  been 
mentioned  repeatedly.  The  acute  infection  in  these  cases  does  not 
leave  behind  a  permanent  lesion  of  the  myocardium,  nor  permanentiy 
damage  its  capacity  for  hypertrophy.  It  does,  however,  lead  to  a 
fresh  dilatation  of  the  heart,  and  the  work  done  by  Nature  in  her 
effort  to  establish  compensation,  is  all  undone,  and  has  to  be  per- 
formed all  over  again.  This  happens  with  each  acute  attack.  Mean- 
time the  precious  period  of  growth  is  fast  passing,  and  little  of  it 
may  remain  when  the  last  attempt  at  the  establishment  of  compen- 
sation is  made.  The  nutritional  factor  is  next  in  importance.  If 
the  nutrition  of  the  growing  child  is  poor,  normal  development  suffers. 
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The  nutrition  of  the  heart  is  affected  with  that  of  the  whole  body, 
and  the  developmental  processes  in  the  heart  which  cause  compen- 
satory hypertrophy  are  interfered  with.  In  such  cases  we  must 
trace  the  failure  of  establishment  of  satisfactory  compensation  back 
to  the  manifold  causes  of  impaired  nutrition,  among  which  are 
niunbered  hygienic  and  dietary  factors,  as  well  as  the  various  diseases 
which  affect  nutrition.  The  third  factor  is  that  of  overexertion, 
in  which,  before  compensation  is  adequate,  too  great  a  load  is  thrown 
upon  the  heart.  Thds  may  be  the  cause  of  failure  of  compensation 
in  childhood,  and  is  important,  but  its  frequency  and  importance 
have  been  somewhat  overemphasized  in  proportion  to  the  first  two 
factors. 

What  are  the  causes  of  broken  compensation,  that  is,  of  the  develop- 
ment of  cardiac  insuflSciency  in  a  case  of  chronic  endocarditis  in 
which  compensation  has  previously  been  good?  The  most  common 
cause  of  cardiac  insufficiency  in  such  cases  is  a  new  attack  of  rheu- 
matic fever.  I  think,  however,  that  it  is  better  not  to  apply  the 
term  broken  compensation  to  cases  in  which  the  cardiac  failure  is 
due  to  acute  cardiac  infection.  The  term  broken  compensation  has 
been  so  much  associated  with  overexertion  as  a  cause,  that  it  has 
come  to  imply  a  mechanical  cause  for  the  disturbance.  Furthermore, 
in  acute  endocarditis  the  same  manifestations  of  cardiac  weakness 
occur  in  cases  in  which  there  is  no  previously  acquired  chronic 
endocarditis.  The  symptoms  are  due  to  the  acute  endocarditis, 
whether  or  not  there  has  been  a  previous  chronic  endocarditis. 

Failure  of  compensation  in  chronic  endocarditis  is  produced  by  a 
disturbance  in  the  balance  between  the  power  of  the  heart  and  the 
work  which  it  is  required  to  perform.  Overexertion  is  the  most 
common  cause.  This  causes  dilatation,  and  the  resulting  cardiac 
weakness  can  only  be  compensated  by  increased  hypertrophy,  which 
may  not  be  possible.  Compensation  may  fail  in  children  in  whom 
there  is  no  change  in  the  amount  of  physical  exertion  taken.  In 
such  cases  we  must  look  to  causes  which  affect  the  muscular  power 
of  the  heart.  In  the  various  acute  illnesses  due  to  the  specific  infec- 
tions, the  heart  muscle  is  affected  by  the  bacterial  toxins  circulating 
in  the  blood.  These  may  produce  myocardial  degeneration  and 
dilatation  even  when  no  chronic  valvular  lesion  is  present,  and  when 
chronic  endocarditis  is  present,  much  more  serious  disturbance  of 
cardiac  function  may  be  produced.  Still,  many  children  with  chronic 
valvular  disease  of  the  heart  may  undergo  an  acute  illness  without 
a  breakdown  of  compensation.  Beside  the  acute  diseases,  the  most 
common  causes  of  failure  of  compensation  are  to  be  found  among 
the  many  factors  which  affect  nutrition  and  development. 

SYMPTOMS. — The  symptoms  of  chronic  valvular  disease  of  the 


Chronic  Endocarditis  393 

heart  depend  upon  the  degree  of  compensation  which  is  present. 
For  convenience  of  clinical  description,  and  of  indicating  treatment, 
cases  of  chronic  endocarditis  may  be  divided  into  three  groups: 
I.  Cases  in  which  compensation  is  complete;  2.  cases  in  which  com- 
pensation is  partial  or  incomplete;  3.  cases  in  which  compensation 
has  failed. 

It  must  be  remembered,  however,  that  these  divisions  are  not 
boimded  by  hard  and  fast  lines,  but  run  into  one  another,  so  that 
every  degree  of  compensation  is  met  with  from  the  most  complete 
to  that  of  total  failure. 

Complete  Compensation. — In  this  stage  there  are  no  notable 
symptoms.  The  disease  may  exist  for  months  or  years  without 
being  recognized.  In  many  such  cases  the  diagnosis  is  made  as  a 
result  of  some  routine  physical  examination,  undertaken  at  school, 
or  because  the  child  wants  to  engage  in  some  form  of  competitive 
athletics,  or  because  of  the  existence  of  some  acute  illness.  In  other 
cases  the  child  may  be  brought  to  the  physician  for  examination 
because  of  various  vague  symptoms,  the  parents  thinking  that  the 
child  is  becoming  "  run  down,"  without  being  able  to  give  any  very 
definite  reasons  for  their  belief.  In  some  cases  there  is  a  definite 
history  of  shortness  of  breath  on  violent  exertion,  but  more  often 
not,  the  only  complaint  being  that  the  child  gets  tired  easily,  and 
seems  unduly  exhausted  after  exercise.  The  essential  feature,  how- 
ever, of  the  stage  of  complete  compensation  in  a  child,  is  that  none 
of  the  symptoms  have  been  severe  enough  to  interfere  with  the 
normal  activities  of  a  child  of  that  age. 

Partial  Compensation. — In  this  stage  there  are  symptoms  marked 
enough  to  attract  the  attention  of  the  parents,  and  perhaps  to  limit 
the  activities  of  the  child's  daily  life.  Shortness  of  breath  on  exertion 
is  the  most  notable  symptom.  At  times  there  may  be  other  symptoms, 
such  as  precordial  pain,  attacks  of  palpitation,  cough,  headache, 
epistaxis,  and  loss  of  weight.  Anemia  is  often  prominent.  Often  in 
children  there  is  seen  after  exertion  an  attack  of  faintness,  or  of 
complete  exhaustion. 

In  this  stage  the  symptoms  are  very  variable.  There  are  periods 
in  which  they  are  quite  marked,  approaching  those  of  failure  of  com- 
pensation; at  other  times  the  condition  of  the  child  approaches  that 
of  the  stage  of  complete  compensation.  The  course  of  the  disease 
varies  according  to  the  cause  which  prevents  the  establishment  of 
complete  compensation.  It  is  usually  stated  that  children  in  this 
condition  tend  to  get  worse  rather  than  better.  This  is  because  the 
cause,  whether  it  be  continual  overexertion,  or  the  hygienic  factors 
which  prevent  proper  nutrition,  is  not  removed. 

Failure  of  Compensation. — When  this  occurs  the  symptoms  of 
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cardiac  insuflficiency  are  more  severe.  There  is  marked  dyspnea 
or  orthopnea,  and  cough.  Often  there  is  profuse  frothy  expectora- 
tion, which  may  be  bloody.  The  further  backing  up  of  the  blood 
leads  to  congestion  of  the  systemic  venous  system,  which  manifests 
itself  in  edema.  The  edema  usually  begins  in  the  feet  and  extends 
to  the  ankles  and  legs,  but  may  begin  in  the  face.  In  severe  cases 
there  may  be  general  anasarca.     Fluid  may  accumulate  as  a  transu- 
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date  in  the  serous  cavities,  pleural  or  peritoneal,  or  both.  There  is 
usually  enlargement  and  tenderness  of  the  liver,  and  there  may  be 
enlargement  of  the  spleen.  The  congestion  of  the  veins  of  the  gastro- 
intestinal  tract  may  cause  symptoms  of  indigestion,  and  vomiting 
is  a  serious  symptom  in  severe  cases.  The  urine  is  scanty,  and 
contains  albumin  and  other  evidences  of  passive  congestion  of  the 
kidneys.    There  may  be  visible  congestion  of  the  superficial  veins, 
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and  cyanosk,  although  the  latter  is  rare.    There  may  be  headache, 
attacks  of  dizziness,  or  fainting  spells. 

FaUure  of  compensation  may  occur  fairly  suddenly  as  a  result  of 
overexertion  in  any  child  with  a  chronic  valvular  lesion.  Progressive 
failure  is  most  apt  to  occur  in  children  at  aUout  the  age  of  puberty, 
possibly  because  of  the  increased  demand  made  upon  the  heart  at 
that  age.  The  sjTnptoms  may  increase  in  severity  until  death  occurs, 
or  at  any  time  may  become  less  severe,  with  eventual  reestablishment 
of  compensation.  The  cause  of  death  is  most  often  sudden  failure 
of  the  heart,  probably  due  to  an  acute  dilatation.  It  may  be  due 
to  an  intercurrent  disease,  to  embolism,  or  to  edema  of  the  lungs. 
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PHYSICAL  SIGNS. — There  are  two  important  physical  signs 
which  are  found  in  all  stages  of  chronic  endocarditis.  These  are, 
(i)  one  or  more  endocardial  murmurs,  and  (3)  signs  of  enlargement 
of  the  heart. 

Murmurs. — The  endocardial  murmurs  of  children  do  not  differ 
in  any  important  particular  from  those  of  adults.  For  this  reason, 
their  description  is,  perhaps,  superfluous.  Nevertheless,  for  purposes 
of  completeness,  a  brief  description  will  be  given  of  the  most  import- 
ant characteristics  of  the  murmurs  produced  by  the  several  valvuhir 
lesions. 

The  murmur  of  mitral  insufficiency  is  by  far  the  one  most  commoa 
in  childhood.  This  murmur  is  systolic  in  time,  and  is  either  syn- 
chronous with  the  first  heart  sound,  or  immediately  follows  it.  It 
may  wholly  or  in  part  replace  the  first  heart  sound.    It  is  loudest  at 


396      Diseases  of  Heart,  Pericardium  and  Blood  Vessels 

the  apex,  is  heard  all  over  the  precordia,  is  transmitted  to  the  left 
into  the  axilla,  and  is  usually  audible  at  the  angle  of  the  left  scapula. 
It  may  be  loud  enough  to  be  heard  all  over  the  chest.  Its  intensity 
varies.  Unless  there  is  a  preexisting  chronic  lesion,  the  murmur  of 
acute  endocarditis  is  comparatively  faint.  As  the  condition  of 
chronic  endocarditis  supervenes,  and  as  compensation  becomes  estab- 
lished, the  murmur  grows  progressively  louder,  and  then  remains 
unchanged.  When  compensation  partially  or  completely  fails,  the 
murmur  may  grow  louder  or  fainter.  The  murmur  is  usually  of  a 
"blowing"  character,  but  may  be  "musical,"  although  musical  mur- 
murs are  less  common  in  children  than  in  adults. 

The  murmur  of  mitral  stenpsis  is  much  less  conmion  than  that  of 
mitral  insufficiency,  and  when  present,  is  usually  associated  with  the 
latter,  though  it  may  exist  alone.  It  is  presystolic  in  time,  beginning 
during  the  diastolic  pause,  and  terminating  abruptly  with  a  sharply 
accentuated  first  heart  sound.  Its  quaUty  is  wholly  diflferent  from 
that  of  the  miumurs  of  mitral  and  aortic  insufficiency,  being  pro- 
longed, rough,  and  rolling.  It  is  loudest  at  or  near  the  apex,  and 
it  is  not  transmitted  into  the  axilla,  but  is  heard  only  over  a  circum- 
scribed area.  It  causes  a  distinctly  palpable  purring  presystolic 
thrill,  which  terminates  sharply  with  the  impulse.  The  presystolic 
murmur  is  loudest  in  cases  with  well  marked  cardiac  hypertrophy. 
In  dilatation,  whether  caused  by  a  fresh  acute  endocarditis,  or  by 
failure  of  compensation^  it  becomes  fainter,  and  it  may  disappear 
entirely;  but  the  diagnosis  of  mitral  stenosis  can  still  be  made  from 
the  intense  accentuation  of  the  first  heart  sound  at  the  apex,  which 
is  characteristic  of  this  lesion,  and  by  a  redupUcation  of  the  second 
soimd  at  the  apex,  which  is  very  common. 

In  some  cases  of  mitral  stenosis  of  milder  grade,  there  is  no  typical 
presystolic  murmur,  but  there  is  a  short  blowing  murmur  which 
accompanies  or  immediately  follows  the  second  heart  sound.  This 
is  heard  most  often  after  acute  endocarditis,  in  the  stage  before  the 
development  of  hypertrophy  brings  out  the  typical  presystolic  mur- 
mur, and  is  often  mistaken  for  that  of  aortic  insufficiency.  It  is, 
however,  heard  only  over  a  Umited  area  near  the  apex,  is  shorter,  is 
not  transmitted  into  the  carotids,  and  does  not  replace  the  aortic 
second  soimd. 

The  murmur  of  aortic  insufficiency  is  much  less  common  in  chil- 
dren than  in  adults.  Aortic  insufficiency  is  rarely  the  sole  lesion 
present,  and  aortic  miumurs  are  usually  present  in  addition  to  mitral 
miumurs.  The  miumur  is  diastolic  in  time,  blowing  in  quality,  and 
prolonged,  beginning  with,  or  immediately  after,  the  second  soimd, 
and  often  extending  throughout  the  diastolic  pause.  It  entirely  re- 
places the  aortic  second  sound,  and  may  be  so  loud  that  it  conceals 
the  pulmonic  second  sound.    It  is  usually  loudest  in  the  third  space 
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at  the  left  border  of  the  sternum,  but  is  heard  all  over  the  precordia, 
and  may  often  be  heard  in  the  axilla.  It  is  also  heard  in  the  carotid 
arteries.  Other  signs  seen  with  aortic  insufficiency  in  children  as 
in  adults,  are  intense  throbbing  of  the  carotids,  the  "Corrigan's" 
or  "water-hammer"  pulse,  the  capillary  pulse,  and  the  "pistol- 
shot"  soimd  in  the  femoral  arteries. 

Aortic  stenosis  is  very  rare  in  early  life,  and  never  occurs  as  the 
only  lesion*  The  murmur  is  systolic,  loudest  at  the  second  left 
interspace,  transmitted  into  the  carotids,  and  accompanied  by  a 
palpable  systolic  thrill. 

Tricuspid  insufficieticy  does  not  represent  a  primary  valvular 
lesion  in  chronic  endocarditis,  but  is  relative,  due  to  dilatation  of  the 
right  ventricle,  secondary  to  the  disease  in  the  left  side  of  the  heart. 
A  relative  tricuspid  insufficiency  may  also  occur  in  certain  diseases 
of  the  lungs,  such  as  empyema,  chronic  interstitial  pneimionia,  or 
chronic  pleurisy.  The  murmur  is  systolic,  loudest  over  the  lower 
part  of  the  sternum,  and  usually  heard  only  over  a  small  area.  The 
jugular  veins  are  prominent,  and  may  show  systolic  pulsation.  There 
may  be  a  palpable  systolic  pulsation  over  the  liver. 

No  other  valvular  lesions  are  seen  in  chronic  endocarditis. 

Cardiac  Enlargement. — The  area  of  precordial  dulness  is  usu- 
ally enlarged  in  chronic  endocarditis,  no  matter  what  the  particular 
valvular  lesion  may  be.  Mitral  lesions  are  compensated  mainly  by 
hj^pertrophy  of  the  right  ventricle,  aortic  lesions  by  hypertrophy  of 
the  left  ventricle.  In  mitral  insufficiency  there  is  usually  some 
enlargement  of  the  left  ventricle  as  well  as  of  the  right.  Theoreti- 
cally, with  hypertrophy  of  the  right  ventricle  the  precordial  dulness 
should  be  enlarged  to  the  right,  while  with  hypertrophy  of  the  left 
ventricle  it  should  be  enlarged  chiefly  to  the  left.  In  children,  how- 
ever, this  distinction  is  not  so  marked  as  in  adults,  and  the  pre- 
cordial dulness  is  enlarged  both  to  the  right  and  to  the  left  with  both 
mitral  and  aortic  lesions.  The  impulse  and  apex  beat  are  found 
further  to  the  left  than  the  normal  position,  and  the  duhiess  to  the 
left  extends  to  a  var}'ing  distance  beyond  the  normal  limit.  On  the 
right,  the  absolute  or  superficial  dulness  extends  to  the  right  sternal 
border  or  even  beyond  in  the  third  and  fourth  spaces,  and  the  rela- 
tive or  deep  dulness  is  displaced  to  the  right  for  a  varying  distance, 
even  to  the  right  nipple  in  some  cases. 

Other  Signs. — The  most  important  confirmatory  sign  with  mitral 
lesions  is  accentuation  of  the  pulmonic  second  sound.  This  is  almost 
invariably  present.  The  impulse  may  be  heaving  and  forcible,  par- 
ticularly in  cases  with  only  partial  compensation,  or  in  cases  with 
fully  compensated  aortic  lesions.  When  aortic  insufficiency  is  pres- 
ent, the  enlargement  of  the  precordial  dulness  to  the  left,  and  the 
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displacement  to  the  left  and  downward  of  the  apex  beat,  are  very 
marked.  With  fully  compensated  mitral  disease,  the  impulse  is  often 
not  notably  forcible,  and  the  enlargement  of  the  precordial  dulness 
not  marked.  In  failure  of  compensation,  the  impulse  is  often  diffuse 
and  undulatory,  and  may  be  feeble,  and  the  second  heart  sounds  are 
often  reduplicated  at  the  apex. 

The  radial  pulse  is  not  a  very  good  indication  of  the  functional 
power  of  the  heart  in  the  chronic  endocarditis  of  early  life.  In 
cases  with  full  or  partial  compensation,  both  the  volume  and  tension 
of  the  radial  pulse  are  good.  In  failure  of  compensation  the  volume 
of  the  pulse  may  remain  good,  and  the  tension  may  be  either  high 
or  low. 

Other  signs,  indicative  of  partial  or  complete  failure  of  compensa- 
tion, for  which  the  physician  should  look  in.  the  physical  examination 
of  a  case  of  chronic  endocarditis  are  the  following:-  Cough  with 
frothy  sputum;  enlargement  and  tenderness  of  the  liver;  dyspnea 
or  orthopnea;  edema  of  the  extremities  or  face;  ascites;  signs  of 
fluid  in  the  pleural  cavities;  diminution  in  the  quantity  of  urine. 

DIAGNOSIS.  In  the  Stage  of  Compensation. — In  these  cases 
the  patients  do  not  present  s>Tnptoms  of  illness,  and  the  problem  of 
diagnosis  is  the  interpretation  of  the  cardiac  murmur  found  by  the 
physician.  If  the  murmur  is  of  a  typical  presystolic  or  diastolic 
type,  there  is  no  difficulty  in  recognizing  mitral  stenosis  or  aortic 
insufficiency.  If  there  are  more  than  one  murmur,  the  diagnosis  of 
chronic  valvular  disease  is  clear,  and  it  is  only  necessary  to  deduce 
the  particular  lesions  from  the  characteristics  of  the  murmurs.  It 
is  in  cases  having  a  systolic  murmur  only  that  there  is  difficulty. 
The  physician  must  distinguish  the  murmur  of  mitral  insufficiency 
from  the  accidmtal  murmurs  on  the  one  hand,  and  from  the  murmur 
of  congenital  cardiac  disease  on  the  other. 

The  chief  points  in  the  differentiation  of  mitral  systolic  murmurs 
from  accidental  murmurs,  are  the  presence  with  the  former  of  an 
increased  area  of  cardiac  dulness,  of  transmission  of  the  murmxir 
into  the  axilla,  and  of  accentuation  of  the  pulmonic  second  sound. 
Roentgenograms  will  often  confirm  the  presence  of  cardiac  enlarge- 
ment when  the  results  of  percussion  are  doubtful.  The  history  of 
a  preceding  acute  attack  with  either  cardiac,  articular,  or  choreic 
symptoms  is  strongly  confirmatory  of  acquired  valvular  disease. 

The  only  congenital  cardiac  anomaly  likely  to  be  mistaken  for 
acquired  mitral  insufficiency,  is  defective  interv^entricular  septum. 
This  lesion  is  characterized  by  a  systolic  murmur  and  cardiac  enlarge- 
ment. In  infants,  most  cases  with  this  s>Tnptom  complex  have  a 
congenital  lesion.  In  older  children,  most  cases  represent  chronic 
endocarditis  with  mitral  insufficiency.    The  murmur  may  be  harsher 
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in  congemtal  disease.  A  history  of  a  preceding  rheumatic  fever 
attack,  or  of  scarlet  fever  or  some  definite  specific  infection,  favors 
mitral  disease. 

In  Complete  or  Partial  Failure  of  Compensation. — In  these 
cases  the  patient  presents  the  easily  recognizable  symptoms  of  cardiac 
insufficiency,  and  the  physical  examination  at  once  reveals  the  pres- 
ence of  a  valvular  lesion.  The  only  point  the  determination  of  which 
is  important  in  prognosis  and  treatment,  is  whether  the  symptoms 
and  signs  are  due  to  an  acute  or  to  a  chronic  endocarditis.  Three 
conditions  are  possible,  (i)  An  attack  of  acute  endocarditis,  that  is, 
of  rheumatic  fever  localized  in  the  heart,  without  a  preceding  chronic 
endocarditis.  (2)  Chronic  endocarditis  with  a  fresh  acute  infection. 
(3)  Chronic  endocarditis  with  failure  of  compensation  due  to  relative 
overload.  The  first  two  conditions,  from  the  point  of  view  of  prog- 
nosis and  treatment,  are  classified  as  acute  endocarditis.  They  are 
recognized  mainly  by  the  presence  of  a  febrile  reaction  such  as  is 
seen  in  acute  infections.  The  coincident  presence  of  evidences  of 
arthritis,  confirms  the  diagnosis.  These  cases  have  been  described 
imder  acute  endocarditis. 

When  the  cardiac  symptoms  are  unaccompanied  by  evidences  of 
an  acute  infection,  we  are  justified,  when  the  physical  signs  of  a 
valvular  lesion  are  present,  in  making  a  diagnosis  of  chronic  endo- 
carditis with  disturbance  of  compensation  from  relative  overload. 

PROGNOSIS. — In.  chronic  endocarditis  the  diagnosis  is  by  no 
means  so  troublesome  a  problem  as  is  the  prognosis  and  treatment. 

In  the  first  place,  a  distinction  must  be  drawn  between  cases  in 
which  the  origin  of  the  cardiac  disease  was  an  attack  of  rheumatic 
fever,  and  those  in  which  the  original  acute  endocarditis  occurred 
as  a  complication  of  scarlet  fever  or  some  other  acute  infection.  In 
the  latter  class  of  cases,  which  form  a  small  minority  in  the  chronic 
endocarditis  of  early  life,  the  prognosis  is  much  better  than  in  the 
cases  of  rheumatic  fever  origin.  The  chief  factor  which  plays  a  part 
is  the  ability  of  the  growing  child  to  establish  effective  compen.sation 
for  a  chronic  mechanical  lesion  of  the  heart.  This  ability  is  the 
greater  the  younger  in  life  that  the  lesion  is  acquired.  Provided  that 
the  subsequent  nutrition  of  the  child  is  not  disturbed,  and  that  the 
amount  of  physical  exertion  allowed  is  properly  regulated,  there  is 
nothing  to  disturb  the  progressive  establishment  of  a  high  degree  of 
compensation.  Occasionally  compensation  fails,  through  the  occur- 
rence of  intercurrent  disease,  of  imprudence  as  to  exertion,  or  of 
chronic  nutritional  disturbance.  Even  in  these  cases  the  outlook 
is  fairly  good  as  to  recovery  with  proper  treatment.  In  the  majority 
of^cases,  often  without  proper  treatment,  compensation  does  not  fail, 
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and  the  patients  enter  adult  life  well  equipped  as  to  the  power']orthe 
heart  to  meet  adequately  the  strain  of  a  fairly  active  existence.    J  ^ 

The  problem  of  prognosis  is  entirely  different  when  chronic  endo- 
carditis is  acquired  as  a  result  of  rheumatic  fever.  There  are  two 
conflicting  factors  which  influence  the  prognosis.  The  first  is  the 
power  of  children  with  chronic  valvular  disease  of  the  heart  to  attain 
a  very  effective  compensation,  which  power  is  the  better  the  earlier 
in  life  that  the  lesion  is  acquired.  The  other  is  the  Uability  of  chil- 
dren to  recurrent  attacks  of  rheumatic  fever  with  acute  endocarditis, 
which  liability  is  the  greater  the  earlier  in  life  that  the  first  valvular 
lesion  is  acquired.  This  means  that  a  distinction  must  be  drawn 
behveen  the  prognosis  as  to  life  during  childhood^  and  the  prognosis  as 
to  both  life  and  efficiency  after  adult  life  is  reached. 

During  the  remainder  of  childhood,  that  is,  up  to  the  age  of  about 
fourteen  years,  the  child  with  chronic  endocarditis  is  menaced  by 
two  possibilities.  One  is  the  constant  liability  to  a  recurrent  attack 
of  rheumatic  fever  with  a  fresh  acute  endocarditis.  The  other  is 
the  liability  to  failure  of  compensation  from  relative  overexertion, 
chronic  disturbance  of  nutrition,  or  acute  intercurrent  disease.  Of 
these  two,  the  first  menace  is  by  far  the  more  serious  and  important. 
The  majority  of  children  with  acute  endocarditis  who  die,  die  during 
childhood,  and  die  from  an  attack  of  acute  endocarditis.  In  a  series 
of  55  consecutive  fatal  cases  of  endocarditis  studied  at  the  Children's 
Hospital,  45  had  fever  and  symptoms  of  rheumatic  fever  at  the 
time  of  death,  while  only  lo  died  of  failure  of  compensation  from 
other  causes.  Out  of  a  series  of  264  consecutive  cases  of  rheiunatic 
fever,  17  died  in  the  first  attack,  47  recovered  without  subsequent 
recurrences,  and  200  had  subsequent  attacks.  It  follows  from  these 
facts,  that  the  prognosis  during  childhood  of  chronic  endocarditis 
of  rheumatic  fever  origin  is  that  of  rheumatic  fever  in  general.  Out 
of  235  cases  followed  for  ten  years,  the  final  outcome  was,  lived  88, 
died  147,  Of  the  147  fatal  cases,  140  died  before  the  age  of  foiurteen 
years,  and  only  7  died  after  that  age. 

The  significance  of  these  facts  may  be  summarized  as  follows: 
In  children  with  chronic  endocarditis  acquired  as  a  result  of  rheumatic 
fever  in  childhood,  the  chances  are  more  against  than  in  favor  of 
the  eventual  survival  of  the  child.  The  chances  are  in  favor  of  the 
unfavorable  ending  coming  before  the  expiration  of  childhood,  the 
danger  being  partly  from  relative  overload  before  the  establishment 
of  effective  compensation,  but  chiefly  from  the  liability  to  recurrent 
attacks  of  acute  endocarditis. 

The  prognosis  as  to  life  in  a  child  who  has  escaped  the  dangers 
which  menace  him  during  childhood,  and  who  enters  adult  life  with 
a  heart  permanently  damaged  by  chronic  endocarditis,  is  entirely 
different.    He  is  not  nearly  so  liable  to  recurrent  attacks  of  rheumatic 
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fever,  and  if  such  attacks  do  occur,  the  infection  is  much  less  likely 

to  be  localized  in  the  heart.    The  prognosis  depends  upon  the  degree 

of  compensation  which  has  been  attained  in  childhood.    This  in  turn 

depends  upon  the  length  of  the  period  between  the  last  attack  of 

rheumatic  fever  and  puberty.    The  longer  this  period,  the  better  is 

the  compensation.    In  my  series,  95  cases  entered  adult  life  with 

chronic  endocarditis.    Of  these  88  were  alive  at  the  end  of  ten  years. 

The  disability  following  rheumatic  cardiac  disease  acquired  in 

childhood  is  a  question  of  the  greatest  importance.    The  survival  of 

88  patients  observed  for  ten  years,  all  of  whom  had  entered  young 

adult  life,  gives  a  basis  for  conclusion.    The  amoimt  of  disability  is 

shown  in  Table  65. 

Table  65 

Disability  in  Cardiac  Disease  Acquired  in  Childhood  Observed  in  Young  AduU  Life 

CA^BS 

Disability  great a 

DisabUity  slight 9 

Disability  none 77 

The 'patients  with  great  disability  were  unable  to  work  or  to  lead 
normal  lives.  Both  of  them  had  been  in  an  adult  hospital  with 
broken  cardiac  compensation.  Cardiac  symptoms  are  brought  on 
by  comparatively  slight  exertion.  The  patients  with  slight  disability 
had  dyspnea  on  exertion,  and  some  had  occasional  cough  and  slight 
edema.  None  of  them  had  had  an  attack  of  severe  broken  com- 
pensation. They  were  able  to  work  at  sedentary  occupations.  77 
patients  had  no  disability.  Most  of  them  were  working,  and  all  of 
them  were  apparently  leading  perfectly  normal  lives,  having  had  no 
cardiac  symptoms  since  their  childhood.  My  last  set  of  reports 
contained  many  references  to  activity  in  dancing  on  the  part  of  girb, 
and  in  basketball  and  baseball  on  the  part  of  the  boys.  One  of  the 
latter  asked  my  permission  to  enter  the  25-mile  Marathon  race.  All 
of  these  88  patients  still  had  their  cardiac  murmurs  when  I  last  saw 
them. 

It  seems  to  me  that  the  general  amount  of  disability  seen  in 
rheumatic  cardiac  disease  acquired  in  childhood  is  remarkably  small. 
I  believe  it  to  be  very  much  less  than  the  disability  following  rheu- 
matic endocarditis  acquired  in  adult  life.  In  adult  out-patient 
departments  and  in  general  hospitals,  the  majority  of  patients  suffering 
from  broken  compensation  or  serious  disability  from  chronic  endo- 
carditis, can  trace  the  origin  of  their  lesion,  if  at  all,  to  some  attack 
of  rheumatic  fever  occurring  since  they  had  entered  adult  life.  On 
the  other  hand,  in  every  adult  out-patient  department  are  seen 
many  patients  who  are  seeking  medical  aid  on  account  of  some 
affection  other  than  cardiac,  in  whom,  in  the  course  of  routine  exam- 
ination, some  valvular  lesion  of  the  heart  is  found.    In  a  large  number 

26  vol.  2-B 
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of  cases  these  patients  declare  that  they  have  never  sufifered  from 
cardiac  s>Tnptoms,  and  have  no  recollection  of  any  attack  of  rheu- 
matic fever.  I  believe  that  in  ver>'  many  of  such  patients,  the 
cardiac  lesion  represents  the  sequela  of  an  attack  of  rheumatic  fever 
which  occurred  in  childhood,  at  an  age  when  the  arthritic  mani- 
festations are  often  so  much  less  pronounced,  that  they  are  not 
remembered.  These  patients,  leading  normal  lives,  yet  with  every 
evidence  of  organic  cardiac  disease,  are  conunon.  They  correspond 
to  the  77  cases  in  my  series  in  which  no  cardiac  disability  persisted. 

The  significance  of  these  facts  may  be  sununarized  as  follows: 
The  prognosis  both  as  to  life  and  as  to  the  ability  to  lead  active 
useful  lives  is  relatively  good  in  children  who  enter  adult  life  with 
chronic  endocarditis  acquired  in  childhood. 

The  above  considerations  as  to  prognosis  have  to  do  with  the 
general  future  outlook  in  the  disease,  and  apply  to  the  cases  en- 
countered in  the  stage  of  compensation,  or  who  have  recovered  from 
acute  endocarditis,  or  from  failure  of  compensation.  We  must  now 
consider  the  prognosis  in  a  particular  attack  of  partial  or  complete 
failure  of  compensation.  It  depends  mainly  upon  whether  the 
possibility  that  the  symptoms  of  cardiac  insufficiency  are  due  to  an 
acute  infection  of  the  heart  can  be  excluded  with  certainty.  If 
this  possibilit)'^  cannot  be  excluded,  the  prognosis  is  that  of  acute  endo- 
carditis, which  has  already  been  discussed.  If  the  factor  of  fresh 
acute  infection  can  be  excluded,  the  prognosis  as  to  improvement 
and  restoration  of  compensation  is  much  better,  provided  that  the 
proper  treatment  be  employed.  The  outlook  depends  somewhat  upon 
the  cause  of  the  failure  of  compensation.  If  the  cause  be  overexertion 
without  an  underlying  nutritional  factor,  the  case  is  likely  to  run  a 
more  favorable  course  under  proper  treatment. 

The  character  of  the  valvular  lesion  has  some  influence  on  prognosis. 
When  failure  x)f  compensation  occurs  in  a  child  with  an  aortic  lesion, 
the  course  of  the  disease  is  apt  to  be  less  favorable  than  when  the 
mitral  valve  only  is  affected. 

The  severity  of  the  symptoms  of  failure  of  compensation  has  some 
bearing  on  the  outlook  in  an  individual  case.  The  best  measure  of 
the  prognosis  of  these  cases  is  the  daily  quantity  of  urine  excreted. 
Progressive  diminution  in  the  quantity  of  urine  under  proper  treat- 
ment is  always  an  unfavorable  sign,  while  a  steadily  maintained 
large  or  increasing  urinary  excretion  is  correspondingly  favorable. 
It  must  be  remembered,  however,  that  an  increase  in  the  quantity 
of  urine,  following  the  giving  of  a  diuretic  or  the  changing  of  the 
diuretic,  is  not  necessarily  a  sign  of  permanent  improvement,  as 
such  diuresis  is  often  only  temporary.  There  must  be  a  permanent 
increase  in  the  excretion  of  urine,  before  a  favorable  conclusion  can 
be  drawn  with  certainty. 
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The  severity  of  the  dyspnea  is  not  of  so  much  prognostic  sig- 
nificance as  is  the  severity  of  the  signs  of  passive  congestion.  The 
amount  and  persistence  of  edema  under  treatment  are  important 
prognostic  indications.  Vomiting  is  always  a  bad  sign  in  cardiac 
insufficiency  in  childhood,  and  the  onset  of  imcontroUable  vomiting 
is  often  the  most  conspicuous  of  the  events  which  foreshadow  a  fatal 
ending. 

.  In  general,  the  physician  must  give  a  guarded  prognosis  in  a  case 
suffering  from  failure  of  compensation.  There  are  too  many  possible 
etiological  factors  which  are  beyond  the  reach  of  his  knowledge. 
Still  the  majority  of  these  cases,  under  proper  treatment,  recover 
from  the  inunediate  attack. 

TREATMENT. — ^The  treatment  of  chronic  valvular  disease  of 
the  heart  varies  with  the  different  stages  in  which  the  disease  is 
encountered.  It  is  convenient  to  consider  the  indications  for  treat- 
ment in  the  following  stages:  (i)  After  convalescence  from  acute 
endocarditis;  (2)  in  the  stage  of  complete  compensation;  (3)  in  the 
stage  of  partial  or  incomplete  compensation;  (4)  in  the  stage  of  failure 
of  compensation. 

Convalescence  from  Acute  Endocarditis. — Patients  with  acute 
endocarditis  are  kept  in  bed  for  a  period  of  from  one  to  three  months 
after  a  permanent  return  of  normal  temperature  and  the  disappear- 
ance of  all  signs  of  cardiac  insufficiency.  During  this  period  the  aim 
of  treatment  is  to  establish  the  highest  degree  of  effective  compensa- 
tion which  can  be  attained.  The  prolonged  rest  guards  the  heart 
from  the  disturbance  caused  by  relative  overload,  and  this  is  essen- 
tial in  the  establishment  of  effective  compensation.  On  the  other 
hand,  the  nutrition  of  the  heart  is  important,  and  depends  upon 
general  normal  development  and  nutrition.  Rest  in  bed  is  not  the 
condition  most  favorable  to  a  child's  normal  development.  Exercise 
is  an  essential  in  the  hygienic  care  which  favors  normal  development, 
but  a  child  who  must  be  kept  in  bed  in  order  not  to  overstrain  a 
dilated  heart  before  hypertrophy  can  take  place,  is  debarred  from 
all  the  usual  forms  of  exercise.  Besides  the  beneficial  effects  of 
exercise  upon  nutrition  and  development,  another  point  must  be 
considered.  Any  function  deteriorates  when  not  called  upon  for  use. 
The  heart  musde  needs  exercise  like  other  muscles.  If  no  demand 
be  made  upon  the  heart  during  this  long  period,  the  heart  cannot 
hypertrophy  to  meet  increased  and  increasing  demands,  and  when 
finally  the  patient  is  allowed  out  of  bed,  the  strain  upon  the  heart 
caused  by  the  suddenly  increased  exertion,  is  likely  to  be  more  than 
can  be  successfully  met  by  the  muscular  power  of  the  organ. 

The  indication  is  to  guard  the  heart  from  overstrain,  but  as  de- 
veloping muscular  hypertrophy  is  gradually  increasing  the  power  of 
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the  heart,  a  gradually  increasing  demand,  always  kept  within  the 
limits  of  this  power,  is  indicated. 

These  indications,  to  favor  nutrition,  and  to  gradually  increase 
the  burden  placed  upon  the  heart  in  order  to  prepare  it  for  the  activ- 
ities of  a  child's  life,  can  best  be  met  by  means  of  massage,  and  grad- 
uated musctdar  exercise.  When  all  acute  symptoms  have  subsided, 
gentle  massage,  preferably  given  by  a  trained  masseur  accustomed 
to  cardiac  cases,  should  be  instituted,  under  the  directions  and  watch- 
ful care  of  the  physician.  The  treatment  may  be  given  daily,  or 
at  least  twice  a  week.  The  amount  of  massage  should  be  gradually 
increased.  The  physician  should  see  the  patient  frequently  imme- 
diately after  the  treatment,  and  should  note  whether  it  produces 
any  s3miptoms  of  cardiac  disturbance  or  any  eflfect  upon  the  pulse. 
This  treatment  is  the  best  available  substitute  for  exercise  at  this 
stage  of  the  disease,  and  causes  an  improvement  of  the  circulation, 
and  of  nutrition,  in  which  the  heart  partakes. 

The  next  step  is  that  of  exercise  against  resistance,  given  by  a 
trained  attendant,  in  which  definite  groups  of  muscles  are  systemat- 
ically brought  ihto  action.  These  exercises  must  be  slight  at  first, 
and  must  be  carefully  graduated,  so  that  the  increased  demand 
made  upon  the  heart  is  slow  and  steady.  The  massage  is  continued. 
The  physician  should  keep  the  patient  under  close  observation, 
exafnining  him  frequently  after  the  treatment  for  any  signs  of  rela- 
tive overstrain.  The  amount  of  muscular  exercise  taken  in  this 
way  is  increased  imtil  the  exertion  is  greater  than  that  which  would 
be  made  if  the  patient  were  up  and  about  his  room. 

When  this  stage  is  reached,  the  patient  begins  to  get  out  of  bed 
and  walk.  The  same  system  is  pursued  in  regulating  the  amoimt  of 
exertion  permitted.  I  allow  such  patients  at  first  to  take  only  one 
or  two  steps,  and  gradually  and  steadily  increase  the  amount  of 
their  activity,  watching  constantly  for  signs  of  excess.  Thus  the 
various  gradations  in  which  the  child  is  allowed  to  walk  about  his 
room,  to  walk  about  that  floor  of  the  house,  and  finally  to  come  down 
stairs,  steadily  follow.  The  further  treatment  of  the  case  is  carried 
out  upon  the  same  general  principle,  the  details  varying  with  the 
individual  case.  The  idea  is  to  increase  by  regular  gradations  the 
amoimt  of  exercise  taken,  until  the  child  is  leading  the  normal  life 
of  the  fully  compensated  case  of  chronic  endocarditis.  I  first  permit 
walks  of  increasing  length  upon  a  level,  and  then  let  the  patient 
begin  on  the  stairs,  going  up  one  step  more  each  day.  Other  forms 
of  exercise  are  gradually  added.  Constant  observation  of  the  effect 
upon  the  heart  is  essential  to  the  proper  carrying  out  of  this  plan 
of  treatment. 

The  other  measures  of  treatment  in  this  stage  of  chronic  endocar- 
ditis are  mainly  those  which  tend  to  insure  good  nutrition  and  normal 
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development.  The  diet  and  bowels  must  be  carefully  regulated,  in 
order  that  no  improper  burden  be  placed  upon  the  digestive  powers. 
All  the  details  which  tend  toward  normal  development,  which  are 
described  under  the  Hygiene  of  Normal  Children,  must  be  carefully 
attended  to.  A  quiet,  well-regulated  life,  under  the  best  possible 
hygienic  conditions,  is  one  of  the  most  important  factors  in  the 
establishment  and  maintenance  of  good  cardiac  compensation. 

No  cardiac  stimulants  or  tonics  are  indicated  in  this  stage  of  the 
disease.  If  the  appetite  is  poor,  nux  vomica  or  some  other  bitter 
tonic  may  be  given.  Anemia  must  be  combatted  by  the  use  of 
iron.  If  the  diet  is  necessarily  limited  by  any  peculiar  digestive 
idiosyncrasies,  cod  liver  oil  is  often  useful. 

Stage  of  Complete  Compensation. — ^With  children  in  whom  the 
only  evidence  of  chronic  endocarditis  is  the  existence  of  the  endo- 
cardial nxurmur  and  cardiac  enlargement,  therapeutic  endeavor 
should  be  directed  first  at  preventing  disturbance  of  the  heart  from 
adverse  influences,  and  second  at  fitting  the  child  to  encoimter  the 
demands  of  a  useful  adult  life.  The  most  important  adverse  influ- 
ence in  childhood  is  reinfection  with  rheumatic  fever.  The  two 
measures  of  most  importance  in  the  prophylaxis  of  this  disease  are, 
first,  removal  of  the  tonsils,  and  second,  a  change  of  climate  in  the 
winter  and  spring  months.  I  believe  that  tonsillectomy  should  be 
l)erformed  in  ever>'  child  having  a  compensated  valvular  lesion  of 
rheumatic  fever  origin.  The  teeth,  and  all  other  possible  foci  of 
chronic  infection,  should  receive  proper  care.  Whenever  possible, 
such  patients  should  spend  the  winter  and  spring  in  a  warm,  dry 
climate,  where  a  healthy,  out-of-door  life  is  practicable. 

The  other  adverse  influences  which  may  interfere  with  cardiac 
compensation  are  intercurrent  acute  infection,  faulty  nutrition,  and 
a  relative  excess  of  physical  exertion.  These  can  only  be  prevented 
by  rigid  scrutiny  and  regulation  of  every  detail  of  the  child's  life 
and  environment.  The  diet,  education,  exercise,  sleep,  fresh  air, 
and  all  other  hygienic  details,  should  be  carefully  scrutinized.  Spe- 
cial care  should  be  taken  to  guard  against  the  deleterious  effect  of 
overpressure  at  school  upon  general  health.  Special  watchfulness  is 
required  at  the  age  of  puberty,  because  at  this  age  there  is  a  sp)ecial 
liability  to  the  development  of  disturbance  of  nutrition  and  anemia. 
Children  grow  very  rapidly  at  this  age,  and  often  their  rapid  increase 
in  height  is  at  the  expense  of  their  general  nutrition.  Under  these 
circumstances,  overstrain  of  the  heart  is  particularly  likely  to  occur. 
Anemia  must  be  combatted  by  appropriate  medication. 

The  chief  problem  which  confronts  the  physician  in  compensated 
valvular  disease  of  the  heart,  is  the  proper  regulation  of  the  child's 
exercise.  On  the  one  hand  is  the  danger  of  disturbance  or  failure 
of  compensation  from  relative  over-exertion.    On  the  other  hand,  no 
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period  is  more  valuable  in  fitting  the  child  for  the  activities  of  adult 
life  than  the  period  of  growth  and  development,  and  this  training 
of  the  child  to  meet  adequately  the  demands  of  an  active  life  can 
only  be  brought  about  by  accustoming  the  developing  heart  to  cope 
with  physical  exertion  without  disturbance  of  function.  The  possi- 
bility of  overstrain  from  excessive  exercise  is  a  real  one,  but  in  my 
experience  physicians  are  more  apt  to  err  on  the  side  of  safety,  and 
to  limit  too  much  the  amount  of  exercise  permitted.  The  tendency 
is  to  regard  overexertion  rather  than  reinfection  as  the  greatest  danger 
which  menaces  the  child.  Consequently,  when  the  diagnosis  of  an 
organic  valvular  lesion  is  established,  exercise  is  too  strictly  limited. 
As  a  result,  not  only  does  the  nutrition  of  the  heart  suffer  with  the 
nutrition  of  the  child,  but  the  heart  itself  suflFers  from  lack  of  exer- 
cise. Children  who,  so  to  speak,  are  "put  under  a  glass  case" 
because  they  have  heart  disease,  lose  the  benefits  to  be  gained  in 
the  precious  period  of  growth  and  development,  and  enter  adult  life 
imfitted  to  cope  with  the  demands  which  will  inevitably  be  made 
upon  the  functional  power  of  the  heart. 

The  child  with  compensated  valvular  disease  should  be  permitted 
and  encouraged  to  devote  fully  as  much  time  to  exercise  as  the 
normal  child.  Only  the  character  of  the  exercise  must  be  modified. 
All  competitive  games  and  exercises  which  entail  a  prolonged  and 
severe  strain  should  be  forbidden.  These  include  football,  baseball, 
tennis,  competitive  running,  swimming,  and  mountain  climbing.  On 
the  other  hand,  walking,  skating,  horseback  riding,  rowing,  bicycling 
on  the  level,  and  regulated  gymnastics  should  be  encouraged  in 
moderation.  These  can  only  be  general  rules.  Each  child  must  be 
carefully  watched,  and  the  amount  and  character  of  its  regular 
systematic  exercise  planned  and  regulated  to  meet  the  peculiari- 
ties of  the  individual  case.  If  the  effect  of  exercise  be  carefully 
watched,  its  amoimt  may  be  gradually  increased  until  the  heart  is 
trained  to  encounter  all  the  demands  of  an  ordinarily  active  life 
without  overstrain. 

Stage  or  Partial  Compensation. — When  symptoms  of  disturb- 
ance of  compensation  are  present,  it  is  important  that  the  morning 
and  evening  temperature  be  taken,  in  order  to  make  sure  that  the 
cardiac  insuflSdency  is  not  due  to  reinfection.  If  there  is  any  fever, 
the  child  should  at  once  be  put  to  bed  and  treated  as  a  case  of  acute 
endocarditis.  If  no  temperature  be  present,  the  physician  should 
conclude  that  the  symptoms  are  caused  by  relative  overload.  He 
is  now  confronted  by  the  decision  whether  the  child  should  be  put 
to  bed,  or  whether  it  should  continue  to  try  to  lead  a  more  active 
life.  The  dangers  of  physical  activity  on  the  one  hand,  and  the 
disadvantages  of  unnecessary  rest  treatment  on  the  other,  have 
already  been  described.    The  decision  must  depend. upon  the  severity 
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of  the  symptoms,  and  upon  whether  or  not  their  severity  is  increas- 
ing. With  severe  or  increasing  symptoms,  the  child  should  be  put 
to  bed  until  they  have  disappeared,  and  then  allowed  to  resume  a 
more  active  Ufe  gradually,  under  strict  supervision,  n  the  symptoms 
are  mild,  and  not  increasing,  the  amount  of  activity  must  be  cut 
down  until  they  are  relieved,  and  every  eflfort  must  be  made  to  im- 
prove the  child's  general  condition  by  hygienic  regulation. 

The  cardiac  tonics,  particularly  digitalis^  are  useful  in  cases  of 
this  character,  given  in  doses  appropriate  to  the  age  of  the  child. 

Stage  of  Failure  of  Compensation. — ^Here  also  the  first  step 
should  be  the  taking  of  the  temperature,  in  order  to  exclude  the 
possibility  of  acute  endocarditis  as  the  cause  of  the  symptoms. 

Cases  of  acute  cardiac  insufficiency,  such  as  are  comparatively 
common  in  adults,  with  sudden  dyspnea,  cyanosis,  irregular  action 
of  the  heart  or  gallop  rhythm,  and  a  small,  rapid  pulse,  are  uncommon 
in  children.  Such  cases  are  more  often  associated  with  arterioscle- 
rosis and  chronic  myocarditis,  lesions  which  children  do  not  have. 
The  treatment  is  that  of  adults,  with  hypodermics  of  camphor,  caf- 
fein,  and  digitalis. 

In  the  majority  of  instances  the  failure  of  compensation  is  more 
gradual.  The  first  essential  of  treatment  is  ahsoltUe  rest  in  bed, 
carried  out  in  the  manner  which  has  been  described  in  detail  imder 
acute  endocarditis.  As  far  as  rest  treatment  is  concerned,  the  treat- 
ment of  cardiac  insufficiency  and  its  convalescence,  with  rest,  mas- 
sage, and  later  systematic  exercises,  is  the  same,  whether  the  cause 
is  acute  endocarditis  or  failure  of  compensation. 

The  feeding  of  these  cases  is  important.  The  venous  stasis  of 
the  gastric  mucosa  often  decidedly  lowers  the  digestive  power  of 
children  with  broken  compensation,  and  it  is  easy  to  produce  indi- 
gestion from  overfeeding.  The  starchy  foods  are  particularly  likely 
to  be  badly  borne,  and  in  the  beginning  milk  diluted  with  lime  water, 
white  of  egg,  freshly-prepared  beef  juice,  and  whey  should  form  the 
diet.  Later  zwieback  or  toast  may  be  added,  and  then,  if  there  is 
no  digestive  disturbance,  the  child  can  have  meat  and  green  veget- 
ables. If  nausea  or  vomiting  develops,  feeding  should  be  omitted 
for  twelve  hours,  and  then  the  food  should  be  given  in  smaller  amoimts 
at  shorter  intervals.  The  details  of  the  diet  must  often  be  altered 
to  meet  the  peculiarities  of  the  individual  case,  the  general  principle 
being  to  nourish  the  child  as  well  as  possible  without  producing 
indigestion. 

The  question  of  restriction  of  fluid  intake  always  arises  in  these 
cases.  Theoretically  the  ingestion  of  a  large  quantity  of  fluid  in- 
creases the  burden  thrown  upon  the  heart.  If  edema  be  present, 
fluid  is  all  the  more  contraindicated  theoretically.  Nevertheless, 
restriction  of  fluid  with  diminished  renal  elimination  may  cause  toxic 
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symptoms.  I  believe  that  restriction  of  fluid  should  not  be  used 
in  cases  without  edema.  When  edema  is  present,  a  certain  amoimt 
K)t  restriction  is  advisable.  The  quantity  of  fluid  allowed  daily 
should  never  be  less  than  the  daily  quantity  of  urine,  and  usually 
the  giving  of  more  liquid  is  necessary  in  order  not  to  overburden  the 
digestion  with  too  much  solid  food. 

There  are  certain  medicines  which  strengthen  the  heart's  action, 
and  help  to  restore  compensation.  Among  these  digitalis  takes  the 
first  rank.  In  general,  digitalis  is  indicated  whenever  the  heart's 
action  is  weakened  to  the  degree  of  insufficiency,  provided  that  the 
weakening  is  not  due  to  an  infection  of  the  myocardium.  In  broken 
compensation,  the  drug  is  indicated  when  the  effects  of  the  weakening 
are  clearly  manifest.  A  certain  number  of  cases  in  children  begin 
to  do  well  immediately  when  rest  treatment  is  begun.  In  such  cases, 
if  improvement  begins  at  once,  and  is  continuous,  digitalis  need  not 
be  given.  If  the  only  symptom  is  shortness  of  breath,  it  is  well  to 
try  the  effect  of  rest  alone  before  resorting  to  digitalis.  If,  however, 
there  is  cough,  r&les  in  the  lungs,  enlargement  of  the  liver,  or  any 
edema  of  the  skin,  digitalis  should  be  given.  Palpitation,  rapidity 
of  action,  and  arhythmia  are  not  in  themselves  indications  for  digi- 
talis. There  must  be  signs  that  the  weakness  of  tlie  cardiac  action 
has  resulted  in  the  backing  up  of  blood  either  in  the  pulmonary  or 
systemic  circulation. 

The  testing  of  the  systolic  pressure  by  means  of  the  various  forms 
of  special  apparatus  which  have  been  devised,  is  of  comparatively 
little  value  in  children.  The  conditions  in  which  blood  pressure 
examination  is  of  the  greatest  aid  in  guiding  the  diagnosis  are  mainly 
those  associated  with  arteriosclerosis,  which  are  not  seen  in  children. 
The  indications  and  contraindications  for  digitalis  in  the  cardiac 
diseases  of  children  cannot  depend  upon  blood  pressure  investigations. 
While  I  am  not  in  any  way  decrying  the  enormous  value  of  recent 
methods  of  diagnosis  by  means  of  the  laboratory  and  of  physiological 
apparatus,  I  must  enter  a  warning.  These  methods,  through  their 
scientific  exactness,  have  an  undoubted  attractiveness.  On  account 
of  this,  there  is  danger  that  in  certain  kinds  of  cases  an  exaggerated 
estimate  may  come  to  be  placed  upon  their  value,  and  that  the  value 
of  the  older  methods  of  careful  clinical  observations  and  ph3^cal 
examination  may  be  unduly  minimized.  The  modem  physician 
must  be  familiar  with  every  physiological  and  laboratory  method 
of  proven  clinical  value,  but  must  regard  them,  not  as  superseding 
older  methods,  but  as  valuable  additions  to  his  stock  of  weapons. 
He  must  know  when  to  use  them.  In  children,  no  matter  what  the 
blood  pressure,  and  no  matter  what  the  particular  valvular  lesion, 
the  only  constant  indication  for  the  use  of  digitalis  is  cardiac  insuffi- 
ciency from  chronic  valvular  disease. 
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The  best  indication  of  the  effect  of  digitalis  is  the  increase  in  the 
secretion  of  urine  which  follows  its  use.  Its  effect  upon  the  symp- 
toms of  cardiac  insuflSdency  should  follow  rapidly.  When  the  doses 
of  digitalis  first  given  do  not  produce  the  desired  effect,  that  is, 
when  there  is  no  slowing  of  the  pulse  rate,  no  increase  in  the  secretion 
of  urine,  and  no  relief  of  symptoms,  it  is  a  sign  that  the  doses  are 
too  small,  and  they  should  be  cautiously  increased  until  the  desired 
effect  is  obtained.  The  signs  that  digitalis  is  being  used  in  too  large 
doses,  or  that  its  use  is  being  continued  too  long,  are  the  following: 
(i)  Retardation  of  the  pulse  to  a  rate  below  that  which  is  normal 
in  a  child  of  that  age;  (2)  the  appearance  of  the  pulsus  bigeminuSy 
in  which  extrasystoles,  that  is,  contractions  of  the  ventricle  without 
a  preceding  auricular  beat,  occur;  (3)  the  appearance  of  the  pulsus 
aliemans,  in  which  only  every  other  ventricular  contraction  produces 
a  pulse  wave  at  the  wrist. 

Digitalis  may  be  continued  as  long  as  it  produces  a  notable  effect 
without  the  signs  just  enumerated.  When  the  edema  and  other 
signs  of  cardiac  insuflSciency  have  subsided,  it  may  be  omitted. 

The  preparations  of  digitalis  most  used  in  children  are  the  tincture 
and  the  infusion.  The  tincture  should  be  used  as  the  routine  prepa- 
ration. The  table  of  doses  at  the  various  ages  given  in  Division  11 
should  be  regarded  as  representing  a  minimum  ratiier  tiian  a  maxi- 
mum. The  proprietary  preparation  digipuraium  has  been  widely 
recommended,  and  may  be  used  in  place  of  the  tincture,  if  preferred. 
I  have  never  observed  any  particular  advantages  over  the  tincture. 
If  it  be  used,  the  doses  may  be  arranged  for  the  several  ages  in  the 
same  proportions  to  the  adult  dose  as  are  those  of  the  tincture.  The 
infusion  is  believed  by  some  to  be  more  diuretic  in  its  action,  and 
to  be  better  borne  by  children.  I  use  it  as  a  substitute  for  the  tinc- 
ture in  cases  in  which  there  is  an  obstinate  or  resistant  edema,  or 
when  the  tincture  fails  to  produce  a  satisfactory  urinary  secretion. 
The  so-called  active  principles  of  digitalis  have  been  isolated,  and 
the  preparation  digitalin  (Merck)  may  be  used.  Its  only  advantage 
is  that  it  may  be  given  hypodermically  when  the  stomach  is  irritable. 
It  should  be  used  whenever  digitalis  is  indicated,  but  cannot  be 
retained  by  the  stomach.  The  dose  in  children  of  from  six  to  ten 
years  is  1/120  to  1/60  of  a  grain  every  four  hours,  with  careful  watch- 
ing, and  in  children  of  from  ten  to  fourteen  years,  it  is  1/60  to  1/40 
of  a  grain. 

Of  the  various  substitutes  for  digitalis,  none  is  so  efficient.  In 
children,  however,  strophanthus  is  sometimes  better  borne  than  is 
digitalis,  and  it  should  be  used  whenever  the  latter  produces  nausea, 
vomiting,  or  any  untoward  effect.  The  tincture  should  be  used,  in 
doses  proportioned  to  the  age  of  the  child.  Camphor,  caffein,  and 
theobromin  are  all  cardiac  stimulants,  but  cannot  be  considered 
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eflfective  substitutes  for  digitalis  in  chronic  valvular  disease  with 
broken  compensation.  Their  chief  use  will  be  considered  under  the 
treatment  of  special  symptoms. 

The  principal  symptom  which  requires  special  treatment  in  chil- 
dren is  the  cardiac  dropsy.  It  is  usually  relieved  by  the  digitalis, 
and  a  moderate  restriction  of  the  fluid  intake.  At  times  it  may 
be  resistant,  and  it  is  then  a  very  difficult  symptom  to  overcome. 
The  first  measure  to  try  is  the  use  of  the  saline  cathartics,  given  early 
in  the  morning  in  concentrated  form.  Magnesium  sulphate  is  the 
most  effective.  It  is  best  not  to  use  hot  air  baths,  hot  baths,  or 
hot  packs  in  cardiac  cases  in  children.  If  the  edema  continues  to 
resist  digitalis,  theobromin-sodium  salicylate  (diuretin)  should  be 
tried  in  addition,  and  continued  as  long  as  effective  diuresis  persists. 
Theocin  may  sometimes  be  tried  after  diuretin  has  lost  its  effect. 
Calomel  is  not  useful  as  a  diuretic  in  children.  If  these  measures 
fail,  caffein-sodium  benzoate  or  salicylate  may  be  tried  for  a  time 
as  a  substitute  for  the  digitalis.  Persistent  ascites  or  hydrothorax 
may  be  relieved  by  tapping. 

For  sleeplessness  and  restless7i€ss,  trional,  either  alone  or  combined 
with  bromide,  may  be  tried  first.  If  the  symptoms  continue,  opium 
should  be  used.  Paregoric  is  the  best  form  in  which  opium  can  be 
given  to  children,  although  severe  cases  may  require  hypodermics 
of  morphin.  While  opium  is  theoretically  contraindicated  with  a 
low  output  of  urine,  it  must  be  remembered  that  it  is  the  drug  which 
next  to  digitalis  has  the  most  favorable  effect  upon  the  action  of 
the  heart.  Children  suffer  a  good  deal  from  attacks  of  palpitation 
and  of  irritable  heart.  An  ice-bag  to  the  precordia  may  help  these 
symptoms,  but  there  is  nothing  like  a  little  paregoric  or  morphin. 
I  try  not  to  use  it  when  I  am  trying  to  get  rid  of  a  marked  edema 
through  the  kidneys,  but  otherwise,  it  is  my  first  choice  for  pain, 
palpitation,  restlessness,  sleeplessness,  and  severe  dyspnea. 

Vomiting  can  only  be  helped  by  giving  nourishment  in  smaller 
amounts  at  more  frequent  intervals.  If  it  becomes  very  severe, 
rectal  feeding  is  indicated.  Bromides  given  by  rectum  will  some- 
times be  of  service. 

Cough  is  rarely  severe  enough  to  require  special  treatment.  Pare- 
goric will  relieve  it. 

Anemia  should  be  combatted  by  the  usual  methods. 

CHRONIC  ADHESIVE  PERICARDITIS 

(Adherent  Pericardium) 

ETIOLOGY. — The  cause  of  this  condition  is  a  foregoing  inflam- 
mation of  the  pericardium.  The  etiology  is  therefore  the  same  as 
that  of  acute  pericarditis.    The  commonest  inflammation  leading  to 
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adherent  pericardium  in  children  is  that  caused  by  rheumatic  fever. 
The  only  other  important  inflammation  causing  the  condition  in 
early  life  is  that  of  tuberculosis.  The  acute  pericarditis  caused  by 
the  extension  of  a  pneumococcus  or  streptococcus  infection  from  the 
pleura  or  other  adjoining  tissues,  is  usually  fatal  in  the  acute  stage, 
but  occasionally  the  acute  process  may  subside,  leaving  chronic 
adhesions. 

In  the  description  of  acute  pericarditis  it  was  stated  that  recovery 
is  rarely  if  ever  complete  in  the  anatomical  sense.  The  exudate 
which  is  not  absorbed  undergoes  fibrous  tissue  organization,  which 
causes  adhesions  between  the  visceral  and  parietal  layers  of  the 
pericardium.  In  the  majority  of  cases  these  adhesions  do  not  inter- 
fere with  the  action  of  the  heart  enough  to  cause  symptoms.  In 
certain  cases,  however,  the  result  is  a  marked  disturbance  of  the 
circulation. 

PATHOLOGICAL  ANATOMY.— The  fibrous  tissue  adhesions  be- 
tween the  layers  of  the  pericardium  may  be  only  partial,  confined 
to  limited  areas  of  varying  extent,  or  may  be  general,  completely 
obliterating  the  pericardial  cavity.  When  the  chronic  inflanmiation 
has  not  extended  to  the  tissues  outside  the  pericardial  sac,  and  when 
there  is  little  production  of  new  fibrous  tissue,  the  adhesions  do  not 
usually  produce  symptoms,  even  when  there  is  a  complete  oblitera- 
tion of  the  cavity.  Adherent  pericardium  without  symptoms  during 
life  is  a  not  uncommon  autopsy  finding.  At  times  the  chronic  in- 
flammation extends  to  the  tissues  of  the  mediastinum,  resulting  in 
the  formation  of  fibrous  tissue  bands  joining  the  fibrous  pericardiimi 
to  the  thoracic  wall  in  front,  to  the  mediastinum  behind,  and  to 
the  central  aponeurosis  of  the  diaphragm  below.  Sometimes  all  the 
mediastinal  tissues  are  converted  into  a  dense  fibrous  mass,  firmly 
bound  to  all  the  adjoining  structures.  When  these  fibrous  adhesions 
outside  the  pericardium  are  few  and  not  firm,  they  interfere  little 
if  any  with  the  action  of  the  heart.  When  there  are  numerous  and 
firm  adhesions  to  the  surrounding  structures,  there  is  marked  inter- 
ference with  the  action  of  the  heart.  In  children,  in  whom  there  is 
little  or  no  tendency  toward  chronic  myocarditis,  the  chief  result 
of  this  interference  is  cardiac  hypertrophy,  and  if  there  be  relative 
overload,  there  is  dilatation  and  cardiac  insufficiency.  Valvular 
lesions  almost  invariably  are  also  present  in  cases  of  rheumatic  fever 
origin. 

There  is  further  disturbance  of  the  circulation  in  these  marked 
cases  of  adhesive  pericarditis,  from  traction  upon  the  great  vessels. 
Traction  on  the  aorta  increases  the  work  of  the  left  ventricle,  while 
traction  on  the  pulmonary  veins  or  venae  cavae  causes  congestion 
of  the  pulmonary  or  systemic  circulation.    In  such  cases  there  may 
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occur  a  widespread  proliferative  inflammatory  thickening  of  the 
serous  membranes,  pleura  or  peritoneum.  There  may  be  prolifera- 
tive fibrous  thickening  of  the  capsules  of  some  of  the  abdominal 
viscera,  particularly  the  liver,  causing  the  so-called  "chronic  uni- 
versal perihepatitis." 

SYMPTOMS. — In  a  certain  number  of  cases  there  are  no  symp- 
toms during  life  in  any  way  peculiar  to  the  pathological  condition 
found  post-mortem.  In  most  cases  having  symptoms,  the  clinical 
manifestations  are  those  of  disturbance  of  the  circulation  from  car- 
diac insufficiency.  Among  them  may  be  niunbered  palpitation,  tumul- 
tuous action  of  the  heart,  precordial  oppression,  dyspnea,  anxiety, 
syncope,  and  sometimes  cyanosis.  There  may  be  cough,  enlarge- 
ment and  tenderness  of  the  liver,  and  edema.  These  symptoms  are 
practically  identical  with  those  of  uncompensated  chronic  valvular 
disease,  and  as  lesions  of  the  heart  valves  are  usually  also  present,  there 
may  be  nothing  in  the  history  of  the  case  especially  suggesting  adhesive 
pericarditis.  Whenever  there  is  a  history  suggesting  a  previous  acute 
pericarditis,  or  whenever  the  symptoms  of  cardiac  insufficiency  seem . 
imduly  prolonged  and  resistant,  the  possibility  of  adherent  peri- 
rardiiun  should  be  suspected.  In  children  with  this  lesion,  the  restor- 
ation of  compensation  through  rest  and  digitalis  is  often  difficult 
and  sometimes  impossible.  So  long  as  they  remain  quiet  in  bed 
they  are  comparatively  free  from  symptoms,  but  the  least  exertion 
causes  dyspnea,  and  if  any  effort  is  made  to  get  them  up  and  about, 
the  symptoms  of  marked  cardiac  insufficiency  return  at  once.  Pro- 
gressive increasing  circulatory  weakness  in  a  child  with  chronic 
endocarditis,  without  any  intercurrent  acute  attack,  is  always  sug- 
gestive of  pericardial  adhesions. 

In  a  certain  number  of  cases,  in  which  there  is  a  marked  chronic 
mediastinitis  invohing  the  region  of  the  diaphragm,  and  extending 
to  the  peritoneum  and  capsule  of  the  liver,  the  symptoms  resemble 
those  of  cirrhosis  of  the  liver,  ascites  being  the  most  prominent 
clinical  manifestation. 

It  will  be  seen  from  this  description,  that  the  diagnosis  of  adhesive 
pericarditis  must  depend  mainly  upon  the  physical  examination. 

Physical  Signs. — ^There  are  no  characteristic  physical  signs 
which  are  constantiy  present  in  adhesive  pericarditis.  The  most 
important  is  systolic  retraction  in  the  region  of  the  lower  part  of  the 
precordial  area.  This  may  be  limited  to  one  or  more  intercostal 
spaces  in  the  area  of  the  cardiac  impulse,  and  if  so,  it  is  only  suspic- 
ious but  not  diagnostic,  as  it  is  sometimes  seen  with  pleural  adhesions 
at  the  margin  of  the  left  lung,  and  occasionally  without  any  adhesions. 
At  times  the  systolic  retraction  involves  the  epigastrium,  the  costal 
cartilages,  and  even  the  lower  end  of  the  sternum.    In  such  a  case, 
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the  sign  is  of  much  greater  diagnostic  significance,  but  is  still  not 
absolutely  pathognomonic. 

The  other  signs  seen  on  inspection  are  either  only  occasionally 
present,  or  else  are  not  pathognomonic.  A  marked  undulatory 
movement  of  the  precordia  is  sometimes  seen  in  adhesive  pericarditis, 
but  may  occur  in  dilatation  without  adhesions.  Immobility  of  the 
diaphragm,  or  a  marked  lessening  of  its  respiratory  movement,  is 
seen  at  times.  Systolic  retraction  of  the  tenth  and  eleventh  inter- 
costal spaces  below  the  left  (and  rarely  also  the  right)  scapula — 
Broadbent's  sign — is  sometimes  seen,  and  when  present,  is  consid- 
ered diagnostic.  Diastolic  collapse  of  tiie  veins  of  the  neck  has 
been  regarded  as  an  important  sign  by  some  writers,  but  is  not  often 
present.  Other  visible  signs  described  from  time  to  time  are  of 
littie  importance. 

On  palpation  there  is  often  enfeeblement,  and  sometimes  disap- 
pearance of  the  cardiac  impulse,  but  this  is  not  pathognomonic.  A 
palpable  diastolic  shock  has  been  described  in  some  cases.  The 
pulsus  paradoxus  in  which  the  radial  pulse  grows  weaker  with  in- 
spiration, is  sometimes  present,  but  is  of  diagnostic  value  only  when 
there  is  a  concomitant  inspiratory  engorgement  of  the  jugular  veins 
(SahU). 

On  percussion  there  is  always  an  increase  in  the  area  of  cardiac 
dulness.  The  area  usually  corresponds  to  that  of  a  hypertrophied 
or  dilated  heart,  and  when,  as  is  usual,  valvular  lesions  are  also 
present,  the  evidences  of  cardiac  enlargement  have  no  diagnostic 
significance.  Rarely  adhesive  pericarditis  is  the  sole  cardiac  lesion, 
and  in  such  a  case,  marked  cardiac  enlargement  witiiout  an  endocar- 
dial  murmur  is  strongly  suggestive.  Occasionally  there  is  dulness 
in  the  fifth  and  sixth  right  interspaces,  with  an  obtuse  cardio-hepatic 
angle. 

On  auscultation,  the  heart  sounds  may  or  may  not  be  weakened. 
There  are  sometimes  fine  friction  r&les  of  a  parchment-like  character 
audible  at  the  margins  of  the  area  of  superficial  cardiac  dulness.  If 
they  persist  when  the  breath  is  held,  they  are  strong  evidence  of 
pleuro-pericardial  adhesions.  Various  other  peculiar  sounds  are 
heard  in  rare  cases. 

In  cases  with  perihepatitis,  ascites  is  the  most  prominent  symp- 
tom. It  is  usually  very  marked.  Edema  of  the  lower  extremities 
may  follow  later.    The  liver  is  usually  enlarged. 

DIAGNOSIS. — ^The  lack  of  constant  characteristic  clinical  evi- 
dence renders  the  diagnosis  of  chronic  adhesive  pericarditis  difiScult. 
There  are  some  cases  in  which  the  signs  are  so  typical,  or  there  is 
such  a  conjunction  of  suggestive  signs,  that  a  diagnosis  can  be  made 
with  a  fair  degree  of  certainty.    In  other  cases  the  evidence  is  less 
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positive,  and  only  a  probability  or  possibility  of  adherent  pericardium 
can  be  established. 

In  differential  diagnosis,  the  two  conditions  to  be  considered  are 
chronic  endocarditis  and  cirrhosis  of  the  liver.  Chronic  endocar- 
ditis is  present  in  most  cases,  and  the  only  question  is  whether  adhe- 
sive pericarditis  is  present  as  an  additional  lesion.  Adherent  peri- 
cardium is  distinguished  from  cirrhosis  of  the  liver  only  by  the  pres- 
ence of  physical  signs  characteristic  of  the  former  disease. 

PROGNOSIS. — In  children  in  whom  chronic  adhesive  pericarditis 
and  chronic  mediastinitis  are  sufficiently  marked  to  interfere  with 
the  action  of  the  heart,  or  in  whom  the  process  is  sufficiently  exten- 
sive to  cause  perihepatitis  and  ascites,  the  prognosis  is  unfavorable. 
Such  patients  may  live  for  months,  or  even  years,  but  usually  the 
additional  burden  imposed  upon  the  circulatory  apparatus  eventually 
leads  to  a  fatal  ending. 

TREATMENT. — This  is  purely  symptomatic,  and  is  the  same 
as  the  treatment  of  chronic  valvular  disease  with  broken  compen- 
sation, namely,  rest  and  digitalis.  The  digestive  system  usually 
requires  particular  attention,  as  it  is  apt  to  be  much  disturbed  by 
the  results  of  venous  stasis.  The  saline  cathartics  are  useful  in 
these  cases,  with  an  occasional  administration  of  calomel.  Cases 
with  marked  asdtes  must  be  relieved  by  frequent  tapping. 

Brauer  has  carried  out  an  operative  treatment  for  the  relief  of 
this  condition,  which  he  calls  "cardiolysis."  It  consists  in  resection 
of  the  ribs  and  cartilages,  and  even  of  the  margin  of  the  sternum,  to 
which  the  heart  and  pericardium  are  adherent.  This  converts  the 
resistant  chest  wall  into  a  soft,  yielding  tissue,  which  permits  better 
contraction  of  the  heart  and  better  movements  of  the  diaphragm. 
Good  results  have  been  obtained  from  this  operation. 


III.  FUNCTIONAL  DISTURBANCES  OF  THE 

HEART 

Disturbances  of  the  function  of  the  heart  unconnected  with  organic 
disease,  but  due  to  the  multiple  causes  which  may  produce  various 
derangements  of  function  in  any  important  physiological  system  of 
the  body,  are  not  uncommon  in  children. 

ETIOLOGY. — The  essential  mechanism  of  the  action  of  the  heart 
is  nervous  and  muscular.  The  nervous  mechanism  may  be  deranged 
by  a  great  number  of  general  causes  which  disturb  the  function  of 
the  nervous  system.  In  children  the  nervous  system  is  relatively 
imdeveloped,  and  is  particularly  liable  to  excessive  excitation  from 
comparatively  slight  causes.  This  condition  of  increased  nervous 
excitability  is  so  characteristic  of  early  life,  that  it  may  almost  be 
considered  as  normal,  and  the  difficulty  in  describing  the  functional 
cardiac  disturbances  lies  in  drawing  the  line  between  the  normal  and 
the  abnormal. 

From  a  practical  point  of  view,  it  is  best  to  classify  as  abnormal 
functional  disturbances,  only  those  conditions  in  which  symptoms 
are  present.  By  symptoms  I  here  mean  either  symptoms  com- 
plained of  by  the  patient,  such  as  palpitation,  or  some  peculiarity 
of  the  child's  reaction  to  its  surroundings  and  daily  life  observed 
by  the  parents,  such  as,  for  instance,  attacks  of  syncope.  I  do  not 
mean  some  peculiarity  of  the  action  of  the  heart,  such  as  tachycardia 
or  arhythmia,  only  observed  by  chance  by  the  physician  in  the  course 
of  a  routine  examination,  and  unaccompanied  by  subjective  symptoms. 

The  origin  of  an  abnormal  disturbance  of  the  nervous  mechanism 
of  the  heart  is  mainly  either  reflex  or  toxic.  The  causes  of  reflex 
disturbance  are  the  general  conditions  which  lead  to  nervous  hyper- 
excitability,  the  various  violations  of  the  proper  hygiene  of  the 
nervous  system  in  early  life,  such  as  excessive  mental  stimulation, 
over  pressure  at  school,  faulty  methods  of  discipline,  and  emotional 
disturbances  such  as  fright  or  excitement.  There  may  be  specific 
sources  of  reflex  stimulation,  such  as  disturbances  of  digestion. 
Causes  of  toxic  disturbance  are  the  excessive  use  of  tea  or  coffee, 
cigarette  smoking,  and  again,  certain  disturbances  of  digestion  and 
metabolism. 

The  origin  of  abnormal  disturbance  of  the  muscular  mechanism 
of  the  heart  is  chiefly  developmental  or  nutritional.  The  commonest 
cause  is  an  inequality  in  physical  development  often  seen  in  chil- 
dren, through  which  the  growth  and  development  of  one  part  of 
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the  body  is  more  rapid  than  that  of  another.  This  is  particularly 
common  about  the  age  of  puberty,  when  children  grow  very  rapidly. 
If  the  rate  of  growth  of  the  rest  of  the  body  is  more  rapid  than  that 
of  the  heart,  the  result  is  an  essential  muscular  insufficiency  of  the 
heart,  not  due  to  organic  disease,  but  marked  enough  to  produce 
symptoms.  In  anemia,  and  in  other  disorders  m  which  the  general 
nutrition  suffers,  that  of  the  heart  suffers  also,  and  the  result  is  again 
a  muscular  insufficiency. 

SYMPTOMS. — The  principal  symptoms  of  functional  disturbance 
of  the  heart  in  children  are  attacks  of  palpitation,  tachycardia,  or 
arhythmia. 

In  an  attack  of  palpitation,  the  child  complains  of  violent  action 
of  the  heart,  and  sometimes  of  a  sense  of  precordial  oppression.  On 
physical  examination,  tachycardia  is  usually  found,  and  sometime 
slight  arhythmia.  There  is  usually  a  marked  visible  pulsation  of 
the  carotids.  Sometimes  headache  or  dizziness  is  complained  of. 
The  duration  of  the  attack  varies  from  a  few  minutes  to  a  number 
of  hours. 

Tachycardia  without  other  symptoms  occurs  in  children  of  a  nerv- 
ous type  or  who  are  not  in  the  best  physical  condition,  from  such 
slight  causes  that  it  can  hardly  be  regarded  as  a  manifestation  of 
disease.  It  is  best  never  to  attach  any  serious  significance  to  tachy- 
cardia as  the  sole  symptom,  as  in  some  cases  a  very  rapid  pulse  must 
be  considered  an  idiosyncrasy.  Grave's  disease  should  not  be  con- 
sidered, unless  there  is  also  exophthalmos  or  goitre.  It  is  notable 
that  in  these  attacks  of  tachycardia,  which  may  persist  for  days  or 
weeks,  the  pulse  rate  is  much  slower  during  sleep,  and  may  be  quite 
normal. 

There  is  a  rare  form  of  tachycardia  seen  in  children,  which  is  much 
more  severe,  and  which  is  called  paroxysmal  tachycardia.  In  this 
condition  there  suddenly  develops  an  extremely  rapid  pulse  rate, 
which  may  reach  200  or  more  per  minute.  The  attack  may  last  only 
a  few  minutes,  or  may  persist  for  days  or  weeks.  The  pulse  is  often 
abnormally  slow  after  an  attack.  When  the  attack  is  prolonged, 
dilatation  of  the  heart  with  a  systolic  murmur  may  develop,  and 
may  lead  later  to  the  symptoms  of  cardiac  insufficiency.  The  etiology 
of  this  condition  is  obscure;  it  is  probably  toxic,  due  to  some  disturb- 
ance of  metabolism. 

Arhythmia  is  so  common  in  early  life  as  an  indication  of  a  rela- 
tively undeveloped  heart-regulating  mechanism,  that  in  itself  it 
cannot  be  considered  an  important  functional  disturbance.  It  is 
very  often  seen  in  children,  who  in  all  other  respects  are  perfectly 
well,  especially  in  the  earlier  years  of  childhood.  The  usual  type  is 
that  which  is  called  sinus  arhythmia,  reflex  arhythmia,  or  vagus 
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irregularity.  The  cause  is  the  reflex  stimuli  which  are  constantly 
reaching  the  heart,  and  which  in  the  normal  adult  are  insufficient  to 
disturb  the  regulatory  mechanism.  In  children  the  mechanism  is 
more  easily  disturbed,  on  account  of  the  relatively  undeveloped 
nervous  control  of  function.  The  result  is  a  variation  in  the  rate  of 
the  heart.  As  shown  by  Einthoven,  stimuli  pass  up  the  vagus  nerves 
with  every  respiration.  The  irregularity  of  the  heart  is  often  rhythm- 
ical, corresponding  with  respiration,  the  rate  increasing  with  inspira- 
tion and  dmiinishing  with  expiration.  In  other  cases  there  are 
irregular  retardations  or  pauses.  When  this  condition  is  unasso- 
ciated  with  any  subjective  symptoms,  it  may  be  ignored. 

Another  type  of  arhythmia  seen  in  children  is  due  to  extra  systoles. 
In  this  condition  a  second,  somewhat  weaker,  systolic  contraction 
occasionally  immediately  follows  the  first,  giving  two  beats  close 
together.  Sometimes  after  an  extra  systole  the  next  beat  occurs 
"on  time",  but  more  often  there  is  a  long  diastolic  pause,  the  next 
regular  beat  being  omitted.  The  extra  systole  may  not  be  strong 
enough  to  reach  the  wrist,  and  in  such  a  case  palpation  of  the  radial 
pulse  only  shows  the  long  pause  if  it  is  present.  The  extra  systole 
can,  however,  be  perceived  by  auscultation. 

The  mechanism  of  extra  systole  is  an  abnormal  stimulus  arising 
in  the  auricle  or  ventricle.  When  it  occurs  without  subjective  symp- 
toms, it  should  be  ignored.  When  it  is  noticed  by  the  patient,  or 
when  it  accompanies  any  subjective  symptoms  such  as  palpitation 
or  precordial  oppression,  it  should  be  regarded  as  a  manifestation 
of  disturbed  cardiac  function  from  one  of  the  causes  enumerated 
imder  etiology. 

DIAGNOSIS. — ^The  only  problem  in  the  diagnosis  of  functional 
disturbance  of  the  heart,  is  the  exclusion  of  organic  disease.  As  the 
only  important  organic  diseases  of  the  heart  encountered  in  early 
life  are  those  due  to  congenital  malformations  or  to  infection,  the 
problem  of  their  exclusion  is  much  easier  in  children  than  in  adults. 
In  a  child  having  any  symptoms  referable  to  the  heart,  the  diagnosis 
does  not  depend  upon  electrocardiographic  tracings,  but  upon  the 
results  of  a  careful  physical  examination.  If  the  characteristic 
murmurs,  cardiac  enlargement,  and  other  signs  of  organic  disease 
are  not  present,  we  can  conclude  that  the  cause  of  the  symptoms  is 
a  functional  disturbance. 

The  only  difficulty  in  diagnosis  is  caused  by  the  frequent  occur- 
rence of  accidental  murmurs  in  early  life.  In  order  that  the  distinc- 
tion between  these  murmurs  and  those  caused  by  organic  disease 
should  be  emphasized,  they  have  been  often  referred  to  as  "fimc- 
tional  murmurs."  There  is  no  evidence,  however,  that  they  arc 
connected  in  any  way  with  any  especial  disturbance  of  cardiac  func- 
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tion.  They  may  be  present  in  cases  with  functional  disturbance, 
just  as  they  may  be  present  in  normal  children.  When  present  in 
cases  of  functional  disturbance,  their  chief  significance  is  that  they 
complicate  the  diagnosis,  by  suggesting  the  possibility  that  the 
symptoms  are  due  to  organic  disease,  particularly  mitral  insufficiency. 
The  absence  of  cardiac  enlargement,  of  accentuation  of  the  pulmonic 
second  sound,  and  of  transmission  of  the  muimur  into  the  axilla, 
are  the  chief  points  in  the  recognition  of  the  accidental  character 
of  these  murmurs. 

PROGNOSIS. — As  the  etiology  of  functional  disturbance  of  the 
heart  is  relative  underdevelopment  plus  causes  acting  from  outside  the 
body  which  are  removable,  the  prognosis  is  wholly  favorable.  The 
promptness  of  recovery  depends  upon  the  cause,  and  the  ease  with 
which  it  can  be  recognized  and  removed. 

TREATMENT. — ^The  treatment  consists  in  the  removal  of  all  the 
possible  causes  acting  from  the  outside.  Such  causes  as  cigarettes, 
tea,  or  coflfee,  are  easily  removed.  Other  causes  can  be  removed 
only  as  a  result  of  a  most  nainute  inquiry  into  every  detail  of  the 
patient's  life  and  environment.  Careful  hygienic  regulation  is  then 
indicated.  In  the  cases  occurring  at  puberty,  due  to  rapid  growth 
of  the  body,  and  relative  muscular  insufficiency  of  the  heart,  exercise 
must  be  carefully  regulated,  and  every  effort  must  be  made  to  insure 
the  best  possible  nutrition.  Sometimes  the  giving  of  crackers  and 
milk  between  meals  works  well  in  these  cases.  Anemia  should  be 
combatted  with  iron. 

In  severe  cases  with  palpitation  or  other  subjective  symptoms,  the 
bromides  are  sometimes  useful  in  the  attacks,  during  the  period  before 
the  general  hygienic  treatment  begins  to  take  effect.  In  paroxysmal 
tachycardia,  complete  rest,  nervous  sedatives,  and  digitalis  are 
indicated. 


IV.    DISEASES  OF  THE  BLOOD  VESSELS 

In  children,  disease  of  the  blood  vessels  is  so  uncommon  as  to 
be  relatively  unimportant.  The  most  important  arterial  diseases  of 
adult  life,  namely  aneurism  and  atheroma,  are  extremely  rare  in 
childhood.  Still,  a  number  of  cases  of  these  affections  have  been 
reported,  sufficient  to  show  that  children  are  not  entirely  exempt. 
Such  cases,  however,  must  be  regarded  as  pathological  curiosities 
rather  than  conditions  with  which  the  physician  must  be  prepared 
to  encounter  and  recognize.  Their  pathology,  symptomatology,  diag- 
nosis, and  treatment  present  no  essential  peculiarities  in  childhood, 
and  will  not  be  described  here. 

The  commonest  affections  of  the  blood  vessels  encountered  in  early 
life  are  thrombosis  and  embolism;  these  lesions  are  not  peculiar  to 
childhood.  The  prmcipal  affections  of  the  blood  vessels  peculiar  to 
early  life  are  coarctation  of  the  arch  of  the  aorta,  and  arterial  hypo- 
plasia. 

Coarctation  of  the  Arch  of  the  Aorta. — This  is  a  rare  con- 
genital lesion  of  developmental  origin.  It  consists  in  a  constriction 
or  a  complete  occlusion  of  the  aorta  near  the  point  of  entrance  of  the 
ductus  arteriosus.  In  all  cases  with  complete  occlusion,  and  in  some 
with  partial  constriction,  the  ductus  arteriosus  remains  patent.  The 
result  of  this  lesion  is  the  establishment  of  a  more  or  less  complete 
collateral  circulation  through  the  upper  intercostal  and  mammary 
arteries  above,  and  the  lower  intercostal  and  epigastric  arteries  below. 
When  the  constriction  is  above  the  open  ductus,  the  blood  in  the 
collateral  circulation  flows  from  below  upward,  and  when  it  is  below 
the  open  ductus,  the  flow  is  from  above  downward.  In  consequence 
of  the  completeness  of  the  collateral  circulation,  there  may  be  no 
symptoms,  and  there  are  mstances  on  record  where  patients  with 
this  malformation  have  lived  until  old  age.  Usually,  however, 
growth  and  nutrition  suffer,  and  there  may  be  dyspnea. 

On  physical  examination  the  enlarged  vessels  which  carry  on  the 
collateral  circulation  may  show  superficially.  There  may  be  a  not- 
able difference  in  the  intensity  of  the  radial  and  the  femoral  pulse 
respectively.  There  may  be  visible  pulsation  and  palpable  systolic 
thrill  in  the  suprasternal  notch.  Sometimes  a  loud  systolic  murmur 
is  heard  in  the  second  and  third  left  interspaces. 

Death  may  occur  from  circulatory  failure,  or  even  from  rupture 
of  the  heart  or  aorta,  but  is  usually  due  to  intercurrent  disease. 

Arterial  Hypoplasia. — ^This  also  is  a  rare  congenital  develop- 
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mental  anomaly.  The  aorta,  and  sometimes  the  large  arteries  have 
a  caUber  much  less  than  the  normal.  The  chief  clinical  manifesta- 
tion  is  an  interference  with  growth  and  development.  A  positive 
diagnosis  cannot  be  made  during  life. 

Thrombosis. — ^This  occurs  in  children  from  the  same  causes  as 
in  adults.  The  most  common  situation  is  the  cranial  sinuses,  but 
thrombi  may  form  in  any  of  the  large  vascular  trunks.  The  symp- 
toms produced  by  thrombosis  will  be  described  in  connection  with 
the  diseases  of  the  various  parts  of  the  body  affected. 

Embolism. — This  is  rare  in  early  life,  even  in  acute  endocarditis. 
The  symptoms  produced  depend  upon  the  situation  of  the  vessels 
occluded  by  the  emboli,  and  upon  whether  or  not  the  emboli  are 
infected.  Emboli  produce  symptoms  referable  to  the  organ  or  part 
of  the  body  supplied  by  the  occluded  vessel.  When  infected,  they 
cause  abscesses. 


DIVISION  XI 

DISEASES   OF    THE    LIVER,   PANCREAS, 

AND  PERITONEUM 

I.    DISEASES  OF  THE  LIVER 

GENERAL  ETIOLOGY  AND  PATHOLOGICAL  ANATOMY.— 
The  difficulties  in  presenting  a  scientific  classification  of  the  diseases 
of  the  liver  which  will  be  of  any  clinical  utility  are  almost  insuper- 
able. The  liver  is  a  large  parenchymatous  organ  of  highly  special- 
ized structure,  with  a  very  rich  blood  supply  containing  the  products 
of  absorption  from  the  gastro-intestinal  canal.  One  would  natur- 
ally suspect  that  such  an  organ  would  be  particularly  susceptible  to 
injurious  influences,  and  that  these  influences  would  be  likely  to 
produce  not  only  disturbance  of  function  but  also  actual  anatomical 
lesions.  This  is  indeed  the  case.  A  variety  of  very  definite  hepatic 
lesions  have  been  described,  and  there  has  been  shown  to  exist  a 
more  or  less  close  correspondence  between  the  nature  of  the  injurious 
influence,  and  the  type  of  tissue  lesion  produced.  There  is,  how- 
ever, a  much  less  close  correspondence  between  the  lesions  of  the 
liver,  and  the  clinical  manifestations  of  disease.  Many  of  the  hepatic 
lesions,  especially  those  found  in  early  life,  are  unaccompanied  by 
clinical  manifestations.  Furthermore,  several  types  of  lesion  may 
produce  practically  the  same  clinical  picture.  Again  some  of  the 
lesions  found  in  the  liver  are  very  rare  in  early  life,  but  still  have 
been  reported  often  enough  to  merit  enimieration,  if  not  detailed 
description. 

Many  of  the  pathological  conditions  found  in  the  liver  are  secon- 
dary,  that  is,  are  part  of  the  manifestations  of  disease  involving  other 
parts  of  the  body. 

Malformations. — Congenital  malformations  and  malpositions 
may  occur.  The  most  important  congenital  disease  of  the  liver 
is  congenital  cirrhosis  and  obliteration  of  the  bile  ducts;  this  has  been 
already  described  under  the  Diseases  of  the  Newborn.  Other  mal- 
formations are  too  rare  to  be  of  clinical  interest. 

Mechanical  Injuries. — The  liver  in  childhood  is  not  injured  by 
external  trauma,  except  under  the  most  exceptional  circumstances. 
There  is  a  form  of  cirrhosis  associated  with  hemochromatosis,  in  which 
the  action  of  the  pigment  particles  on  the  liver  is  purely  mechanical. 
I  have  not  heard  of  a  case  of  this  kind  recognized  in  childhood.    The 
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passive  congestion  of  the  liver,  which  occurs  in  cardiac  disease,  is  a 
mechanical  process  in-so-far  as  the  liver  is  concerned.  It  occurs  in 
children  from  the  same  causes  as  in  adults,  namely,  congenital  or 
acquired  disease  of  the  heart,  pulmonary  atelectasis,  chronic  pleurisy, 
emphysema,  and  chronic  interstitial  pneumonia.  There  are  no 
characteristic  clinical  manifestations,  except  moderate  enlargement 
of  the  liver,  often  with  tenderness,  and  sometimes  with  pain. 

New  Growths. — ^Tumors  of  the  liver  are  rare  in  early  life.  The 
usual  form  of  new  growth  is  sarcoma.  The  involvement  of  the  liver 
is  usually  secondary,  the  tumor  originating  elsewhere,  most  often  in 
the  adrenal  tissue  of  the  kidney.  Primary  sarcoma  of  the  liver,  how- 
ever, has  been  observed.  There  have  been  rare  instances  of  hydatid 
cysts  of  the  liver  in  cliildren. 

The  clinical  picture  in  sarcoma  of  the  liver  is  that  of  a  slowly 
increasing  enlargement  of  the  organ  with  progressive  asthenia.  The 
diagnosis  depends  on  the  recognition  of  the  primary  site  of  the  new 
growth. 

Functional  Disturbances. — Disturbance  of  hepatic  function 
without  demonstrable  anatomical  lesions  is  a  rare  condition  in  chil- 
dren. The  various  causes  which  in  children  so  often  produce  dis- 
turbance of  function,  particularly  in  the  digestive  and  nervous  sys- 
tems, produce  in  the  liver  either  definite  anatomical  lesions,  or  else 
no  recognizable  disturbance.  Gall  stones  have  been  observed  in 
children,  but  are  rare. 

Toxic  Lesions. — The  most  common  lesions  found  post-mortem  in 
the  livers  of  infants  and  children  are  of  toxic  origin.  The  toxms 
may  come  from  a  great  number  of  sources.  Toxic  substances  such 
as  alcohol  may  be  introduced  into  the  intestinal  canal  through  the 
mouth,  and  after  absorption  are  carried  directly  to  the  liver  by  the 
portal  vein,  acting  upon  the  liver  in  such  a  way  as  to  produce  char- 
acteristic lesions.  It  is  in  this  way  that  alcoholic  cirrhosis  is  pro- 
duced. Toxic  substances  may  be  formed  in  the  intestinal  canal  as 
a  result  of  bacterial  fermentation  or  of  abnormal  chemical  changes 
in  the  food,  and  these  also  may  produce  lesions.  Again,  toxic  sub- 
stances may  be  present  in  the  general  circulation.  Their  origin  may 
be  either  some  general  or  localized  infection,  the  toxins  being  the 
product  of  bacterial  activity,  or  it  may  be  some  disturbance  of  meta- 
bolism which  causes  the  formation  of  toxic  products. 

The  lesions  of  the  liver  tissue  produced  by  toxins  are  various.  The 
most  common  and  typical  is  central  necrosis,  in  which  a  necrosis  of 
the  liver  cells,  most  marked  about  the  hepatic  veins,  occurs.  This  is 
an  acute  and  often  terminal  condition,  seen  most  often  in  cases 
which  have  died  from  infection  or  general  toxemia.  In  these  cases 
there  are  no  clinical  manifestations  corresponding  to  the  lesion  of 


Catarrhal  Jaundice  423 

the  liver.  There  is  an  extreme  type  of  this  lesion,  which  does  have 
clinical  manifestations,  and  which  has  long  been  recognized  under 
the  name  of  acute  yellow  atrophy.  This  disease  .occurs  most  often 
in  yoimg  adults,  but  occasional  cases  have  been  reported  in  early 
life.  The  cause  is  not  definitely  known;  it  is  probably  some  unusu- 
ally severe  toxemia,  and  it  is  probable  that  more  than  one  variety 
of  toxemia  can  produce  the  hepatic  lesions  characteristic  of  the 
disease.  The  symptoms  and  course  of  the  disease  as  reported  in 
eariy  life  are  the  same  as  in  adults,  the  characteristic  features  being 
intense  jaimdice  with  marked  asthenia,  advancing  progressively  to 
a  fatal  ending. 

In  infants  who  die  of  chronic  gastro-intestinal  disease,  there  is 
usually  found  at  autopsy  a  more  or  less  extensive  necrosis  of  the 
cells  of  the  hepatic  parenchyma  most  marked  about  the  portal  veins. 
This  lesion  probably  represents  the  action  of  toxin  absorbed  from 
the  intestinal  canal.  Another  condition  frequently  found  in  the 
liver  in  infants,  particularly  in  those  dying  of  chronic  diseases,  is 
fatty  infiltration.  This  is  often  associated  with  the  necrosis  just 
mentioned.  More  than  half  the  cases  coming  to  autopsy  at  the 
Infant's  Hospital  have  fatty  livers.  This  condition  is  characterized 
by  a  complete  absence  of  all  clinical  manifestations. 

Amyloid  degeneration  of  the  liver  is  comparatively  common  in 
early  life,  and  is  probably  of  toxic  origin.  As  this  lesion  is  recogniz- 
able clinically,  it  will  be  described  further  in  the  following  pages. 

Infections. — The  liver,  like  all  other  organs,  is  liable  to  invasion 
by  pathogenic  microorganisms.  Some  of  the  infections  of  the  liver 
represent  only  a  part  of  a  more  or  less  generalized  infectious  process. 
In  tuberculosis  die  infection  may  extend  to  the  liver,  either  in  the 
form  of  miliary  tuberculosis  or  of  solitary  tubercle,  but  these  lesions 
have  no  characteristic  symptoms.  The  infections  of  the  liver  of 
clinical  importance  are  catarrhal  jaundice  and  suppurative  hepatitis. 

CATARRHAL  JAUNDICE 

This  is  the  commonest  disease  of  the  liver  encountered  in  early 
life.  It  is  rare  in  infancy,  and  is  almost  unknown  in  the  newborn. 
It  is  quite  common  throughout  childhood  after  the  third  year. 

PATHOLOGICAL  ANATOMY.— The  jaundice  is  obstructive  in 
type,  and  the  obstruction  is  due  to  catarrhal  inflammation  and  swel- 
ling of  the  mucous  membrane  lining  the  bile  ducts.  Owing  to  the 
symptoms  of  indigestion  which  accompany  catarrhal  jaundice,  it  was 
at  one  time  held  by  many  authorities  that  it  is  the  mucous  membrane 
of  the  duodenum  which  is  chiefly  involved  in  the  catarrhal  swelling, 
causing  obstruction  at  the  opening  of  the  common  bile  duct.  This 
view  was  the  origin  of  the  term  gastro-duodenitis,  which  has  been 
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widely  employed  as  a  synonym  for  catarrhal  jaundice.  It  has,  how- 
ever, since  been  recognized  that  the  principal  site  of  the  lesion  is 
not  the  mucous  membrane  of  the  gut,  but  the  mucous  membrane  of 
the  bile  ducts  themselves.  Moreover,  there  is  evidence  that  it  is 
not  only  the  mucous  membrane  lining  the  common  bile  duct  which 
is  involved  in  the  process,  but  also  the  mucous  membrane  of  the 
bile  ducts  throughout  the  liver.  One  important  evidence  that 
catarrhal  jaundice  represents  not  merely  an  obstructive  condition 
of  the  common  bile  duct,  but  rather  a  widespread  disease  involving 
the  whole  liver  aiid  leading  to  pronounced  disturbance  of  the  func- 
tion of  the  organ,  is  found  in  the  results  of  certain  modem  physio- 
logical tests  of  hepatic  function.  The  galactose  test,  based  upon 
the  ability  of  the  liver  to  store  sugar,  shows  a  practically  constant 
diminution  of  functional  suflSciency  in  catarrhal  jaundice.  This 
would  indicate  that  the  cause  of  catarrhal  jaundice,  in  addition  to 
producing  biliary  obstruction,  produces  functional  disturbance  of 
the  hepatic  parenchyma. 

ETIOLOGY. — ^At  one  time  the  view  was  held  that  the  cause  of 
catarrhal  jaundice  is  a  functional  disturbance  of  digestion.  Under 
this  view  the  irritation  of  the  products  of  digestive  disturbance  was 
supposed  to  produce  catarrhal  inflammation  of  the  duodenal  mucous 
membrane,  which  might  extend  into  the  common  bile  duct.  This 
was  the  view  of  Rotch,  who  described  catarrhal  jaundice  under  the 
name  of  acute  duodenal  iiidigesiiojt.  There  has  never  been  any 
scientific  evidence  in  support  of  this  theory  of  the  etiology  of  the 
disease. 

More  modern  opinion  is  almost  unanimous  in  regarding  catarrhal 
jaimdice  as  representing  an  infection.  There  is  some  difference  of 
opinion  as  to  whether  the  infectious  process  originates  in  the  duode- 
nimi  as  a  primary  duodenitis,  and  spreads  to  the  bile  ducts,  or  whether 
the  bile  ducts  are  primarily  attacked.  There  is,  of  course,  no  doubt 
that  the  microorganisms  gain  access  to  the  bile  ducts  from  the  duo- 
denimi.  The  fact  that  catarrhal  jaundice  is  rare  in  infancy,  the 
period  when  intestinal  infections  are  most  common,  and  that  it  is 
practically  never  seen  as  a  complication  of  the  recognized  forms  of 
intestinal  infection,  points  to  the  probable  primary  character  of  the 
process  in  the  bile  ducts.  I  believe  that  this  is  the  most  probable 
view. 

The  nature  of  the  microorganisms  which  produce  the  catarrhal 
inflammation  of  the  bile  ducts  is  as  yet  unknown.  Various  organisms 
have  been  described  as  associated  with  the  lesions.  A  very  plausible 
theory  is  that  the  process  is  due  to  a  mixed  infection  with  organisms 
of  comparatively  low  virulence,  and  that  etiologically  it  corresponds 
to  the  catarrhal  infections  of  the  upper  air  passages,  which  are  de- 
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scribed  as  rhinitis,  pharyngitis,  laryngitis,  and  bronchitis.  There  is 
a  possibility,  however,  that  the  process  may  be  more  specific.  The 
disease  often  occurs  in  epidemics ,  and  a  number  of  widespread  epidem- 
ics have  been  described,  especially  in  Europe.  While  this  does  not 
necessarily  suggest  a  specific  organism  as  yet  unknown,  it  raises 
interesting  questions  in  connection  with  certain  recent  work  on  the 
selective  aflinities  of  bacteria.  This  will  be  further  discussed  under 
problems  and  research. 

If  the  prevalent  view  of  the  infectious  nature  of  catarrhal  jaimdice 
be  accepted,  I  believe  that  a  great  improvement  can  be  made  in 
the  descriptive  terminology  of  the  disease.  From  the  scientific  point 
of  view  the  term  "catarrhal  jaundice''  is  very  unsatisfactory.  The 
term  "catarrhal,"  while  originally  based  on  an  ancient  and  wholly 
false  theory  of  disease,  and  while  subject  to  much  abuse  in  the  litera- 
ture of  quack  medical  advertising,  is  nevertheless  very  useful  in 
describing  a  certain  form  of  inflammation  of  mucous  membranes. 
No  satisfactory  substitute  for  "catarrhal"  as  used  in  this  sense  has 
yet  been  foimd.  The  term  "jaundice,"  however,  is  objectionable  as 
the  name  of  a  disease.  It  is  only  the  name  of  a  symptom  which  is 
seen  in  many  diseased  processes,  and  conveys  nothing  either  of 
etiology  or  of  pathological  anatomy.  The  title  "catarrhal  jaundice" 
has  been  used  in  this  book  only  on  accoimt  of  its  general  employ- 
ment by  the  medical  profession.  If  the  essential  feature  of  the 
disease  is  an  inflammation  of  the  bile  ducts,  it  is  a  cholangitis.  The 
writer  begs  to  suggest  the  term  catarrhal  cholangitis  as  far  preferable 
to  catarrhal  jaundice,  and  as  adequately  descriptive  of  the  patho- 
logical anatomy  and  probable  etiology  of  the  disease. 

SYMPTOMS. — ^The  onset  of  the  disease  is  acute  and  resembles 
an  attack  of  acute  indigestion,  with  vomiting  and  abdominal  pain. 
There  is  fever,  which  is  usually  slight,  but  occasionally  may  be 
marked,  especially  at  the  onset.  There  is  a  moderate  amount  of 
prostration.  Occasionally  older  children  complain  of  chilly  sensa- 
tions at  the  beginning  of  the  attack.  The  abdominal  pain  may  be 
quite  severe,  and  may  be  associated  with  tenderness  under  the  liver. 

After  two  or  three  days,  icterus,  the  characteristic  symptom  of  the 
disease,  appears.  It  is  seen  first  in  the  conjunctivae,  and  then  in 
the  skin,  varying  in  intensity  with  the  severity  of  the  attack.  It 
is  usually  not  very  intense,  and  never  shows  the  marked  greenish- 
yellow  color  which  is  so  often  seen  in  congenital  obliteration  of  the 
bile  ducts.  The  other  signs  of  obstructive  jaundice  are  present. 
The  stools  are  gray  or  white,  and  contain  no  bile  pigment.  The 
urine  is  very  dark,  often  of  a  yellowish-green  color,  and  stains  the 
clothing.    The  test  for  bile  is  strongly  positive. 

During  this  stage  of  the  disease,  the  patient  is  very  dull  and  languid, 
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and  often  complains  of  headache  or  of  general  discomfort.  Anorexia 
is  very  marked.  The  tongue  shows  a  heavy  white  coat.  The  bowels 
are  constipated,  there  is  usually  flatulence,  and  there  may  be  abdom- 
inal distention.  The  liver  is  often  but  not  always  found  slightly 
enlarged,  and  may  be  tender  to  pressure.  There  is  occasionally 
enlargement  of  the  spleen.  The  slow  pulse  and  itching  skin  so 
common  in  adults  are  not  common,  but  are  occasionaUy  seen  in 
older  children.  There  is  sometimes  albuminuria,  the  urine  contain- 
ing also  renal  epithelium  and  casts. 

The  course  of  the  disease  is  usually  short.  After  a  few  days  the 
temperature  falls  to  the  normal.  The  general  symptoms  then  dis- 
appear, the  icterus  persisting  somewhat  longer.  The  usual  duration 
of  the  disease  is  from  one  to  two  weeks,  but  in  exceptional  cases  more 
prolonged  attacks,  and  also  recurrences,  are  seen. 

DIAGNOSIS. — Usually  the  diagnosis  is  extremely  easy.  Except 
in  the  newborn  when  the  disease  is  very  rare,  obstructive  jaundice 
is  due  to  no  other  cause.  The  few  cases  of  acute  yellow  atrophy  of 
the  liver  occurring  in  childhood  have  usually  been  first  diagnosed  as 
catarrhal  jaundice.  Until  the  progressive  asthenia  of  this  condition 
begins  to  suggest  an  approaching  fatal  ending,  differentiation  is 
impossible,  but  this  disease  is  too  rare  in  early  life  to  enter  into  con- 
sideration as  more  than  a  remote  possibility.  In  the  newborn,  catar- 
rhal jaundice  is  a  possibility,  though  extremely  rare.  It  can  only 
be  differentiated  from  congenital  obliteration  of  the  bile  ducts  by  its 
favorable  course. 

PROGNOSIS. — The  prognosis  is  invariably  favorable.  The  only 
imfavorable  possibility  is  the  remote  one  of  the  disease  being  acute 
yellow  atrophy. 

TREATMENT. — The  treatment  is  mainly  dietetic.  The  absence 
of  bile  in  the  duodenum  indicates  that  the  fats  and  carbohydrates 
should  be  excluded,  or  reduced  to  a  minimum.  During  the  first 
day,  when  vomiting  is  often  marked,  nothing  but  water  should  be 
given.  Later,  skinmied  milk  diluted  with  lime  water,  or  mutton 
or  chicken  broth,  is  given  in  small  quantities,  if  the  child  asks  for 
food.  He  should  not  be  urged  to  eat.  When  the  child  becomes 
hungry,  rare  meat,  and  a  little  toast  may  be  added.  This  diet  of 
skimmed  milk,  broths,  meat,  and  toast,  in  small  quantities,  should 
be  continued  until  the  jaundice  has  disappeared.  The  green  vege- 
tables are  next  added,  then  fruit,  then  the  cereals  and  other  starchy 
foods,  and  finally  the  fats.  Water  may  be  given  freely.  If  vomiting 
tends  to  continue,  the  alkaline  mineral  waters  are  often  better  borne. 

No  medication  is  usually  needed,  except  to  keep  the  bowels  open. 
Citrate  of  magnesia,  Carlsbad  salts,  or  rhubarb  and  soda,  are  useful 
for  this  purpose.     Calomel  should  not  be  given.    Occasionally  pain 
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is  severe  enough  to  require  counterirritation.  If  the  hot  water  bag 
fails  to  give  relief,  the  mustard  paste  should  be  tried,  and  if  this  is 
not  effective,  the  turpentine  stupe  should  be  used. 

Children  with  catarrhal  jaundice  should  be  kept  in  bed  as  long  as 
they  have  any  fever,  and  also  imtil  they  are  actively  desirous  of 
getting  up. 

PROBLEMS  AND  RESEARCH.— In  catarrhal  jaundice  the 
principal  problem  is  that  of  etiology.  Positive  proof  that  the  disease 
represents  an  infection  is  still  lacking,  although,  as  stated  under 
etiology,  all  the  evidence  points  in  that  direction. 

The  nature  of  the  infection  is  the  most  important  problem.  It 
was  stated  under  etiology  that  while  the  theory  of  a  mixed  infection 
with  non-specific  organisms  of  low  virulence  is  a  plausible  one,  there 
is  some  evidence  that  the  infection  has  more  specific  characteristics. 
The  recent  epoch-making  work  of  Rosenow  on  the  transmutation  of 
bacteria,  which  has  already  been  referred  to  many  times  in  this  book, 
is  of  marked  interest  in  connection  with  catarrhal  jaundice,  suggesting 
a  future  solution  of  the  problem.  Rosenow's  work  has  apparently 
proved  that  members  of  the  streptococcus-pneumococcus  group  can 
imdergo  transmutation  in  variations  of  morphology,  cultural  char- 
acteristics, biological  reactions,  and  general  and  special  pathogenicity. 
Still  more  important  is  his  apparent  proof  that  bacteria  can  acquire 
elective  tissue  affinity  in  foci  of  infection  as  well  as  through  culti- 
vation and  animal  passage.  Strains  of  streptococci  having  an  acquired 
elective  afl&nity  for  the  gall  bladder  have  been  demonstrated.  Is 
it  not  possible  that  catarrhal  jaundice  may  be  produced  by  micro- 
organisms having  a  similar  elective  afl^ty  for  the  bile  ducts,  and 
that  the  reported  epidemic  occurrence  of  the  disease  may  be  explained 
in  this  way?  Under  this  theory  the  occurrence  of  sporadic  cases 
would  be  explained  by  the  acquirement  of  elective  tissue  affinity  in 
some  primary  focus  in  the  mouth,  tonsils,  or  intestinal  canal. 

The  study  of  hepatic  function  by  means  of  modem  physiological 
tests  has  produced  a  voluminous  literature  in  the  last  few  years. 
It  has  been  demonstrated  that  the  galactose  test  shows  a  diminution 
in  hepatic  function  in  catarrhal  jaundice.  The  phenoltetrachlor- 
phthalein  test  is  not  adapted  to  the  study  of  this  disease.  In  general, 
such  tests  have  no  especial  clinical  utility  in  children.  The  diagnosis 
of  catarrhal  jaundice  is  easy  in  early  life,  and  the  various  other 
conditions  in  which  the  tests  are  useful  in  adults,  do  not  occur. 

SUPPURATIVE  HEPATITIS 

(Abscess  of  the  Liver) 

Abscess  of  the  liver  is  an  exceedingly  rare  condition  in  both  infants 
and  children.    Even  when  septic  infection  of  the  umbilical  vessels 
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has  taken  place  at  birth,  it  has  been  found  that  only  in  a  very  small 
proportion  of  these  cases  has  hepatic  abscess  resulted. 

ETIOLOGY. — ^According  to  Musser's  analysis  of  thirty-four  re- 
ported cases,  the  average  age  was  nine  years,  and  the  youngest  one 
year.  The  causes  in  these  cases  were  from  traumatism,  from  round- 
worms entering  the  bile  ducts,  from  pylephlebitis  in  four  cases,  from 
umbilical  phlebitis  once,  from  pyemia  twice,  and  once  each  from 
pelvic  peritonitis,  dysentery,  perityphlitis,  malaria,  and  tuberculosis 
of  the  lungs.  Musser  therefore  concludes  that  the  general  conditions, 
such  as  climate  and  habits  of  life,  which  are  marked  etiological  factors 
in  adults,  are  not  of  significance  in  children. 

SYMPTOMS. — The  onset,  the  progress,  and  the  duration  of  the 
disease  depend  greatly  on  the  primary  cause.  Icterus  may  occur, 
but  usually  is  not  marked,  and  is  not  of  much  significance.  The  local 
symptoms  connected  with  the  liver  are  the  same  as  in  adult  life,  and 
are  chiefly  pain,  not  always,  however,  in  the  hepatic  region,  but  in 
different  parts  of  the  abdomen,  enlargement  of  the  liver,  usuaUy 
downward,  and  tenderness  over  the  liver.  If  in  addition  to  these 
symptoms  a  tumor  is  detected  apparently  connected  with  the  liver, 
iaiid  accompanied  by  fever  of  a  hectic,  pyemic,  or  intermittent  type, 
with  sometimes  an  initial  chill  or  with  irregular  daily  chills,  abscess 
of  the  liver  is  to  be  strongly  suspected.  Leukocytosis  is  present. 
The  symptoms  are  at  times,  however,  very  latent,  and  the  diagnosis 
can  only  be  determined  by  aspiration. 

The  duration  of  the  disease  is  apt  to  be  prolonged,  and  the  child 
gradually  emaciates  and  fails  in  strength. 

The  prognosis  varies  greatly,  as  there  are  so  many  conditions  de- 
pending upon  the  especial  cause  and  the  especial  locality  of  the  abscess 
which  must  be  taken  into  account  and  which  render  the  chances  of 
recovery  more  or  less  uncertain. 

TREATMENT. — The  treatment  is  essentially  surgical.     Musser 
reports  twelve  recoveries  out  of  the  thirty-four  cases,  and  in  eleven 
of  these  aspiration  or  incision  or  both  were  employed. 
« 

AMYLOID  DEGENERATION 

This  lesion  occurs  in  the  liver  in  children  as  well  as  in  adults. 

ETIOLOGY. — ^Amyloid  degeneration  is  particularly  associated 
with  chronic  infectious  processes  in  other  parts  of  the  body.  The 
changes  in  the  liver  are  associated  with  a  similar  pathological  process 
in  other  organs,  particularly  in  the  spleen  and  kidneys,  and  sometimes 
in  the  villi  of  the  small  intestines.  It  is  probable  that  this  form  of 
degeneration  is  due  to  the  prolonged  action  of  bacterial  products. 
It  has  been  shown  experimentally  by  Krakow,  Davidsohn  and  others, 
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that  amyloid  degeneration  can  be  produced  by  prolonged  infection 
with  the  staphylococcus  aureus.  The  condition  is  particularly  asso- 
ciated with  infections  involving  prolonged .  suppuration,  such  as 
osteomyelitis,  tuberculous  bone  and  joint  disease,  and  empyema. 
It  is  also  seen  in  syphilis,  and  in  chronic  tuberculosis  without  bone 
lesions.  It  is  probable  therefore,  though  not  experimentally  proved, 
that  amyloid  degeneration  can  be  produced  by  the  products  of  various 
forms  of  bacteria. 

PATHOLOGICAL  ANATOMY.— MacroscopicaUy  the  Uver  is 
very  much  enlarged,  its  substance  is  very  firm  and  hard,  and  its 
appearance  is  waxy  and  glistening.  The  application  to  the  surface 
of  a  solution  of  iodin  gives  a  characteristic  mahogany  color.  Micro- 
scopically, the  amyloid  substance  is  seen  to  be  deposited  mainly 
between  the  capillaries  and  the  liver  cells.  This  causes  occlusion 
of  the  vessels  and  atrophy  of  the  cells  as  a  result  of  pressure. 

SYMPTOMS. — The  amyloid  infiltration  in  itself  produces  few 
symptoms,  the  clinical  picture  being  mainly  determined  by  the 
primary  disease.  There  are  no  clinical  evidences  of  disturbed  hepatic 
function,  such  as  icterus.  Edema  of  the  extremities  and  ascites  are 
rare,  and  when  they  occur,  they  are  due  to  associated  renal  disease, 
or  to  pressure  of  the  enlarged  liver  upon  the  vena  cava. 

The  most  characteristic  general  symptom  is  the  very  marked 
secondary  anemia  which  develops  in  the  course  of  the  disease.  Chil- 
dren with  amyloid  degeneration  show  a  marked  cachexia,  with  a 
peculiar  waxy  pallor,  seen  in  no  other  condition,  and  suggestive  of 
malignant  disease. 

The  liver  is  usually  very  much  enlarged.  The  edge  may  reach  the 
imabilicus,  or  even  lower.  The  surface  feels  smooth  and  hard,  and 
the  edge  smooth  and  rounded.  There  is  no  tenderness.  The  spleen 
is  always  enlarged  to  a  varying  degree.  Albuminuria,  with  waxy 
casts,  and  edema  and  ascites,  may  be  present  as  a  result  of  the  asso- 
ciated amyloid  infiltration  of  the  kidneys. 

The  disease  is  slowly  progressive,  running  a  long  course,  often  of 
years.  The  primary  cause  is  often  not  removable,  and  in  such  cases 
the  progress  is  uninterrupted.  In  cases  in  which  the  primary  cause 
is  eliminated,  the  process  in  the  liver  may  remain  stationary  for  a 
long  time.  Death  occurs  eventually,  either  from  exhaustion,  neph- 
ritis, or  intercurrent  disease. 

DIAGNOSIS. — Amyloid  infiltration  of  the  liver  must  be  distin- 
guished from  other  conditions  in  which  the  liver  is  enlarged.  These 
are  passive  congestiojiy  cirrhosis,  abscess ,  sarcoma,  syphilis,  fatty, 
injiltration,  and  leukemia. 

In  passive  congestion  the  Uver  is  usually  tender  as  well  as  enlarged. 
The  condition  is  mainly  recognized  by  the  clinical  evidences  of  the 
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disease  of  the  heart  or  lungs  which  causes  the  congestion  of  the 
liver.  The  liver  is  enlarged  in  certain  stages  of  cirrhosis^  but  this 
is  a  rare  condition  in  early  life.  Ascites  is  usually  present.  Abscess 
is  excluded  by  the  absence  in  amyloid  of  chills,  fever,  and  tenderness, 
and  by  the  very  chronic  course  of  the  latter.  Sarcoma  is  recognized 
by  the  finding  of  a  primary  sarcoma  elsewhere.  An  irregular  or 
nodular  surface  of  the  liver  is  against  amyloid.  Sypltilis  of  the  liver 
with  enlargement  occurs  mainly  in  young  infants.  If  in  a  case 
of  s>T)hilis  the  liver  is  found  very  large  and  hard  in  later  childhood, 
the  process  is  probably  amyloid.  Fatty  infiltration  rarely  produces 
an  enlargement  of  the  liver  marked  enough  to  be  mistaken  for  amy- 
loid. Leukemia  is  recognized  by  the  characteristic  changes  in  the 
blood. 

The  diagnosis  of  amyloid,  and  its  differentiation  from  other  causes 
of  enlarged  liver,  usually  rests  mainly  on  the  finding  of  definite  evi- 
dences of  some  prolonged  suppuration  or  other  chronic  infection. 
The  waxy  cachexia,  albuminuria,  and  very  chronic  course,  are  aids 
in  the  recognition  of  the  condition. 

PROGNOSIS. — The  prognosis  is  unfavorable.  A  few  cases  of 
improvement,  or  even  of  cure  have  been  reported  from  treatment 
of  the  primary  cause.     Most  cases  eventually  die. 

TREATMENT. — The  treatment  is  that  of  the  primary  chronic 
infection.  Syphilis  should  be  actively  treated.  Chronic  suppura- 
tion should  receive  proper  surgical  attention.  Chronic  tuberculosis 
should  receive  outdoor  treatment. 

CIRRHOSIS  OF  THE  LIVER 

(Interstitial  Hepatitis) 

Cirrhosis  of  the  liver  is  a  condition  characterized  by  proliferation 
of  the  interstitial  tissue  of  the  liver,  with  the  formation  of  fibrous 
tissue. 

ETIOLOGY. — The  only  common  cause  of  cirrhosis  of  the  liver  in 
infancy  is  syphilis.  Other  forms  of  cirrhosis  are  very  rare  in  early 
life;  they  are  seen  most  frequently  in  late  childhood,  between  the 
ages  of  nine  and  fifteen  years.  In  the  majority  of  these  cases  the 
etiology  is  obscure.  The  lesion  most  often  resembles  that  seen  in 
alcoholic  cirrhosis,  but  alcoholism  was  foimd  in  only  fifteen  per  cent 
of  Howard's  collection  of  sixty-five  cases.  Syphilis  and  tuberculosis 
were  present  each  in  eleven  per  cent.  In  the  cases  of  obscure  etiology, 
the  lesion  usually  resembles  that  of  alcoholic  cirrhosis,  and  the  most 
plausible  theory  is  that  the  cause  is  some  toxin  formed  in  the  intes- 
tinal canal.  Tuberculous  peritonitis  is  the  form  of  tuberculosis  with 
which  cirrhosis  of  the  liver  is  sometimes  associated.    The  association 
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of  hepatic  cirrhosis  with  chronic  adhesive  pericarditis  was  mentioned 
in  the  description  of  the  latter  disease.  The  cirrhosis  has  been 
attributed  to  the  marked  chronic  passive  congestion  produced  in 
the  liver  by  pericardial  adhesions,  but  the  connection  between  the 
pericardial  and  hepatic  lesions  is  not  quite  clear.  Finally,  cirrhosis 
of  the  liver  has  been  observed  to  follow  acute  general  infections  such 
as  measles  and  scarlet  fever,  and  there  is  no  doubt  that  in  some  cases 
the  lesions  of  cirrhosis  are  due  to  the  direct  presence  of  bacteria, 
which  probably  gain  entrance  through  the  bile  ducts. 

PATHOLOGICAL  ANATOMY.— In  most  forms  of  cirrhosis  there 
is  necrosis  or  other  degenerative  change  in  the  liver  cells.  These 
degenerative  changes  may  be  produced  by  various  injurious  influences 
acting  on  the  liver,  mainly  toxins  and  infections.  Mallory  has  shown 
that  when  the  injurious  influence  acts  only  on  the  liver  cells,  there 
is  no  proliferation  of  the  interstitial  tissue.  In  cirrhosis  there  must 
be  injury  to  the  fibroblasts.  Mallory  has  also  shown  that  there  is 
a  correspondence  between  the  cause  and  the  tissue  reaction.  In 
syphilitic  cirrhosis  injury  to  the  liver  cells  is  less  marked  than  in 
other  forms,  but  there  are  immense  numbers  of  treponemata  in  the 
liver,  and  a  very  marked  increase  in  fibrous  tissue  and  in  the  size  of 
the  organ.  In  alcoholic  cirrhosis,  and  in  the  types  seen  in  children 
with  an  obscure  etiology,  there  is  marked  hyaline  degeneration  of 
the  liver  cells  beginning  near  the  portal  vessels,  marked  fatty  infil- 
tration, and  active  regeneration  of  connective  tissue.  The  liver 
becomes  first  enlarged^  later  contracted.  In  infectious  cirrhosis 
there  is  extensive  inflammatory  reaction  and  marked  increase  of 
fibrous  tissue,  extending  from  the  periphery  of  the  lobule  toward  the 
hepatic  vein.  The  liver  is  markedly  increased  in  size.  The  so-called 
Hanot's  hypertrophic  biliary  cirrhosis  with  jaundice  is  extremely  rare 
in  early  life. 

SYMPTOMS. — In  the  syphilitic  cirrhosis  of  infancy,  there  are  no 
symptoms  particularly  caused  by  the  hepatic  lesion.  The  only  mani- 
festation is  the  marked  enlargement  of  the  liver. 

In  the  cases  of  cirrhosis  occurring  most  often  in  later  childhood, 
the  symptoms  are  the  same  as  in  adult  life.  In  the  early  stages  there 
are  indefinite  symptoms  suggesting  disturbance  of  digestion,  such  as 
occasional  attacks  of  nausea  and  vomiting  from  relatively  slight 
cause.  These  symptoms  are  usually  so  little  marked  that  they  do 
not  attract  attention.  Examination  in  this  stage  may  show  slight 
enlargement  of  the  liver. 

With  the  advance  of  the  disease  process,  the  most  characteristic 
symptom  is  ascites,  which  is  usually  moderate  in  amount  at  this 
stage.  The  liver  may  be  enlarged,  or  may  be  of  normal  size.  The 
surface  may  seem  somewhat  irregular  to  palpation.     Next  to  ascites, 
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the  most  characteristic  symptom  of  this  stage  is  dilatation  of  the 
superficial  veins  of  the  abdominal  wall.  The  spleen  is  usually  en- 
larged. There  may  be  hemorrhages  from  the  nose,  stomach  or 
intestines.     Icterus  may  be  present,  but  is  usually  slight. 

In  the  late  stage  of  the  disease  ascites  is  very  marked,  and  occa- 
sionally there  is  general  dropsy.  The  liver  is  smaller  than  normal 
and  is  usually  not  palpable.  Diarrhea  is  often  present.  Cachexia 
becomes  very  marked,  the  course  of  the  disease  is  more  rapid  than 
in  adults,  and  death  occurs  either  from  exhaustion,  or  from  a  terminal 
general  streptococcus  infection. 


Fig.  33S 


Hyi)ertrophic  cirthols.     Female,  18  months  old 


DIAGNOSIS. — In  early  infancy  a  marked  enlargement  of  the 
liver  usually  means  syphilitic  cirrhosis.  In  late  infancy  and  child- 
hood, if  enlargement  of  the  liver  is  imaccompanied  by  ascites,  cir- 
rhosis should  be  considered  as  no  more  than  a  very  remote  possi- 
biUty.  All  the  other  causes  of  enlargement  of  the  liver,  namely, 
passive  congestion,  abscess,  sarcoma,  fatty  infiltration  and  leukemia, 
are  more  common  than  cirrhosis  as  a  cause  of  hepatic  enlargement. 
Only  when  all  these  conditions  can  be  excluded,  should  drrhoas 
be  suspected. 

A  more  difficult  problem  in  diagnosis  is  presented  when  ascites 
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is  the  principal  clinical  manifestation.  The  other  conditions  causing 
ascites  in  children  are  cardiac  disease,  nephritis  and  tuberculous 
peritonitis.  It  must  be  remembered  that  all  these  are  much  more 
common  than  cirrhosis  of  the  Uver.  The  differential  diagnosis  of 
the  various  conditions  which  may  produce  ascites  will  be  described 
at  length  under  tuberculous  peritonitis. 

PROGNOSIS. — Except  in  the  syphilitic  form,  the  prognosis  in 
cirrhosis  of  the  liver  is  unfavorable.  The  progress  toward  a  fatal 
ending  is  more  rapid  in  children  than  in  adults. 

■ 

TREATMENT. — Curative  treatment  is  available  only  in  syphilitic 
cirrhosis;  active  treatment  for  syphilis  is  indicated.  In  other  forms, 
treatment  can  only  be  ssnnptomatic  and  palliative.  Marked  ascites 
should  be  relieved  by  paracentesis  as  in  adults. 

28  vol.  2.B 


11.    DISEASES  OF  THE  PANCREAS 

Diseases  of  the  pancreas  are  practically  unknown  in  infancy  and 
childhood,  with  the  exception  of  the  general  tissue-changes  which 
may  be  met  with  in  syphilis,  and  which  have  already  been  described. 
New  growths  of  a  malignant  nature  have  been  reported.  The  pan- 
creas is  sometimes  involved  in  tuberculosis.   * 


III.    DISEASES  OF  THE  PERITONEUM 

The  only  etiological  group  of  importance  in  connection  with  the 
peritoneiim  is  that  of  the  infections.  Cases  of  various  forms  of  new 
growth  occurring  in  childhood  have  been  reported,  but  they  are  so 
rare  as  to  be  pathological  curiosities  rather  than  conditions  of  prac- 
tical importance. 

Infection  and  inflanmiation  of  the  peritoneima  is  seen  at  aU  ages, 
but  in  general  it  is  less  common  in  childhood  than  in  adult  life.  For 
purposes  of  description,  the  following  forms  will  be  considered: 

1.  Acute  general  peritonitis. 

2.  Acute  localized  peritonitis. 

3.  Chronic  peritonitis. 

.  4.  Tuberculous  peritonitis. 

ACUTE  GENERAL  PERITONITIS 

This  form  may  occur  at  any  period  of  infancy  and  childhood,  and 
has  even  been  seen  in  intra-uterine  life.  It  is  comparatively  com- 
mon in  the  newborn,  but  after  this  period  it  is  exceedingly  rare  dur- 
ing the  first  two  years  of  life.  It  becomes  increasingly  more  fre- 
quent from  the  age  of  two  years  to  the  age  of  puberty. 

ETIOLOGY.  The  Microorganisms. — ^Acute  general  peritonitis 
may  be  produced  by  any  of  the  pyogenic  microorganisms.  The 
organisms  seen  most  frequently  in  early  life  are  the  streptococcus 
and  pneumococcus. 

Mode  of  Infection. — In  the  newborn,  peritonitis  occurs  usuaUy 
as  a  result  of  direct  infection  through  the  umbilical  vessels.  Peri- 
tonitis may  be  the  sole  manifestation  of  pyogenic  infection  of  the 
newborn,  or  may  be  associated  with  infections  localized  in  other 
parts  of  the  body.  It  may  be  a  localized  manifestation  in  the  general 
septicemia  described  in  Division  III  as  infectious  disease  of  the 
newborn.  The  microorganism  usually  associated  with  peritonitis  in 
the  newborn  is  the  streptococcus. 

In  later  infancy  and  childhood,  acute  general  peritonitis  may  be 
primary  or  secondary.  The  primary  form  is  rare.  In  cases  appar- 
ently primar\',  the  mode  of  infection  cannot  be  determined.  The 
pyogenic  microorganisms  may  reach  the  peritoneum  either  from 
some  remote  source  through  the  blood,  or  by  more  direct  extension 
from  some  neighboring  organ  through  the  lymphatics.  In  some 
instances  primary  peritonitis  has  followed  traumatism;  in  rare  in- 
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stances  it  has  followed  exposure,  or  a  severe  burn.     This  suggests 
that  a  local  lowering  of  the  resistance  of  the  peritoneum  may  be  a 
factor  in  these  primar>'  cases.     It  is  possible  that  through  the  blood 
or  lymphatics  pyogenic  microorganisms  may  reach  the  peritoneum 
at  times,  but  that  either  because  of  their  small  number  or  low  viru- 
lence, they  are  destroyed  by  the  defensive  power  of  the  peritoneal 
tissue,  and  do  not  produce  inflammation.    If  the  defensive  power 
of  the  peritoneum  is  lowered  by  trauma  or  any  other  means,  inflam- 
mation may  follow.    In  the  light  of  the  most  recent  researches,  another 
possibility  cannot  be  excluded  in  explaining  the  occurrence  of  primary 
peritonitis.     This  is  the  existence  somewhere  in  the  body  of  a  focal 
infection,  in  which  microorganisms  of  the  streptococcus-pneumococcus 
group  may  acquire  a   selective  affinity   for  the  peritoneum.     S.till 
another  possibility  is  direct  extension  from  some  neighboring  focus 
of  infection  too  minute  to  be  found.    In  cases  in  which  peritonitis 
follows  a  surgical  operation  upon  the  abdomen,  the  organisms  may 
have  been  introduced  by  the  operator,  or  may  have  been  carried 
through  the  blood,  finding  the  injured  peritoneum  a  favorable  soil 
for  their  development. 

Most  cases  of  acute  general  peritonitis  are  secondaty,  that  is,  are 
associated  w-ith  some  recognizable  infectious  process  elsewhere.  Here 
again  the  pyogenic  organisms  may  reach  the  peritoneum  by  direct 
extension  from  some  neighboring  tissue,  or  by  the  blood  from  some 
more  remote  focus.  The  fornier  method  is  much  the  more  common. 
The  most  frequent  of  all  the  causes  of  acute  general  peritonitis  is 
appendicitis.  Perforation  of  the  gastro-intestinal  canal  from  other 
causes  may  occur,  but  is  much  less  common  in  children  than  in 
adults.  In  cases  due  to  perforation,  the  usual  bacterial  finding  is 
the  streptococcus  associated  with  the  colon  bacillus. 

Any  abscess  or  suppurative  focus  in  the  tissues  adjoining  the 
peritoneum  may  rupture  into  the  abdominal  cavity  and  cause  acute 
general  peritonitis.  Among  the  suppurating  lesions  most  frequently 
extending  to  peritonitis  in  children  are  empyema^  perinephritic  abscess^ 
and  celltilitis  of  the  abdomhial  wall.  In  empyema  the  pus  may  bur- 
row through  the  diaphragm,  but  more  often  the  infection  extends 
through  the  lymphatics  without  rupture.  Extension  of  the  infection 
from  the  abdominal  viscera  to  the  peritoneum  is  much  less  common 
in  children  than  in  adults.  Peritonitis  is  rare  as  a  complication  of 
typhoid  fever,  dysentery,  abscess  of  the  liver,  ulcer  of  the  stomach 
and  acute  intestinal  obstruction.  Infection  of  the  peritoneum  by 
extension  of  inflammation  through  the  female  genital  tract  occasion- 
ally occurs,  but  the  process  in  the  peritoneum  is  more  often  localized 
than  general.  Extension  from  the  male  genital  organs  is  exceed- 
ingly rare. 

Acute  peritonitis  may  be  seen  as  a  manifestation  of  recognized 
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septicemia  or  pyemia.  It  is  sometimes  seen  as  a  manifestation  of 
one  of  the  acute  infectious  diseases,  most  frequently  pneumonia. 
When  peritonitis  complicates  pneumonia,  there  may  be  a  severe 
pleurisy,  and  extension  may  occur  through  the  lymphatics  of  the 
diaphragm  as  in  empyema.  In  other  cases  the  peritonitis  may  be 
part  of  a  general  pneumococcus  septicemia,  and  in  such  cases  menin- 
gitis or  pericarditis  may  also  be  present.  Peritonitis  is  rarely  seen 
as  a  complication  of  scarlet  fever,  and  of  septic  angina;  in  these 
cases  the  probable  route  of  invasion  is  through  the  blood. 

PATHOLOGICAL  ANATOMY.— The  lesion  of  acute  general 
peritonitis  is  a  purulent  inflammation,  and  requires  no  detailed 
description.  The  peritoneum  is  reddened,  loses  its  normal  glistening 
appearance,  and  there  is  an  abimdant  exudation  of  serum,  fibrin 
and  pus.  In  cases  due  to  perforation,  the  pus  usually  has  a  foul 
odor. 

SYMPTOMS. — ^The  s>Tnptoms  of  general  peritonitis  in  older 
children  are  much  like  those  seen  in  adults,  and  are  usually  suflS- 
ciently  characteristic  to  render  the  diagnosis  comparatively  easy.  The 
onset  is  usually  abrupt,  with  fever  and  vomiting.  The  temperature 
is  high,  102°  to  105°  F.  Vomiting  may  be  present  only  at  the  onset, 
but  more  conmionly  continues  throughout  the  course  of  the  disease. 
The  vomitus  is  usually  green,  and  often  contains  bile. 

The  characteristic  localizing  manifestations  appear  very  quickly 
after  the  onset.  The  principal  symptoms  are  abdominal  pain,  abdom- 
inal tenderness  and  abdominal  distention.  Older  children  complain 
definitely  of  pain,  and  refer  it  to  the  abdomen.  Yoimger  children 
make  no  definite  complaint,  but  manifest  their  pain  by  crying,  fret- 
fulness  and  restlessness.  The  pain  is  often  paroxysmal.  The  ab- 
domen becomes  distended  and  tympanitic.  There  is  usually  marked 
rigidity  of  the  abdominal  walls,  but  sometimes  in  yoimg  children 
rigidity  is  unaccountably  absent.  Marked  tenderness  to  pressure 
is  practically  a  constant  s>Tnptom.  The  pain  causes  the  patient  to 
assume  a  fixed  position,  usually  with  the  thighs  flexed  and  the  knees 
bent.  If  any  effort  is  made  to  disturb  or  move  the  child,  it  cries  out 
with  pain.  The  marked  distension  of  the  abdomen  causes  dyspnea, 
in  which  the  breathing  is  wholly  thoracic,  the  contraction  of  the 
accessory  muscles  of  respiration  being  marked. 

Children  with  general  peritonitis  appear  severely  ill,  almost  from 
the  beginning.  They  have  a  peculiarly  characteristic  fades,  an 
"  abdominal ''  look,  which  is  difficult  to  describe.  The  face  is  pinched, 
the  eyes  have  a  hollow,  sunken  look,  and  the  mouth  and  features 
are  drawn  with  pain.  The  mind  is  usually  entirely  clear.  The  gen- 
eral condition  is  profoundly  affected.  Prostration  is  marked,  and 
the  pulse  is  rapid,  small  in  volume,  and  easily  compressible. 
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The  urine  is  diminished  in  quantity,  and  there  may  be  retention. 
It  may  contain  a  small  amount  of  albumin,  and  a  few  casts,  as  in 
any  severe  acute  infection.  Acetone  is  usually  present,  the  reaction 
often  being  marked.  The  blood  almost  invariably  shows  a  poly- 
morphonuclear leukocytosis. 

The  course  of  the  disease  varies  with  the  severity  of  the  infec- 
tion, this  probably  depending  on  the  virulence  of  the  infecting  organ- 
ism. In  severe  cases  the  duration  is  only  three  or  four  days;  in 
milder  cases  a  week  or  ten  days  may  elapse  before  death  occurs. 
As  the  fatal  ending  approaches,  the  patients  are  very  apt  to  vomit 
a  dark  brownish  material  containing  blood  pigment.  Cold  extremi- 
ties, cold  perspiration  and  collapse  terminate  the  disease. 

In  infants  the  clinical  picture  presented  by  general  peritonitis  is 
much  less  distinct  and  characteristic  than  in  older  children,  and  the 
diagnosis  is  consequently  more  difficult.  Vomiting  and  abdominal 
distention  occur  in  infants  in  so  many  other  conditions,  that  they 
do  not  attract  attention.  Diarrhea  often  further  confuses  the  pic- 
ture. The  signs  of  pain  are  not  manifest.  The  general  condition 
does  not  seem  so  profoundly  affected  in  the  earlier  stages  of  the 
disease,  although  convulsions  may  occur.  In  some  cases  the  tem- 
perature is  but  little  elevated.  Rigidity  of  the  abdomen  is  occa- 
sionally absent.  I  have  seen  cases  in  which  the  only  notable  symj>- 
tom  was  tenderness  of  the  abdomen  on  palpation. 

DIAGNOSIS. — General  peritonitis  in  older  children  presents  no 
difficulty  in  diagnosis.  The  clinical  manifestations  are  so  severe, 
and  the  localizing  s>Tnptoms  pointing  toward  the  abdomen  as  the 
site  of  the  infection  are  so  plain,  that  no  condition  other  than  peri- 
tonitis is  thought  of  as  a  possibility.  The  various  fimctional  dis- 
turbances of  the  gastro-intestinal  tract  which  produce  sudden  attacks 
of  abdominal  pain  and  vomiting,  do  not  produce  marked  abdominal 
tenderness  nor  such  severe  disturbance  of  the  general  condition.  In 
a  case  of  appendicitis,  the  question  sometimes  arises  whether  per- 
foration and  general  peritonitis  have  already  occurred.  The  recog- 
nition of  general  peritonitis  in  such  cases  depends  on  the  sudden 
increase  in  the  severity  of  the  general  symptoms,  together  with  the 
appearance  of  general  abdominal  rigidity,  distention  and  tenderness. 

In  infants  the  diagnosis  is  much  more  difficult.  I  have  often 
seen  general  peritonitis  in  newborn  or  young  infants  mistaken  for 
infectious  diarrhea,  or  even  for  some  fimctional  disturbance  of  diges- 
tion. In  such  cases,  diarrhea  with  excessive  mucus  or  even  blood 
in  the  stools,  is  the  symptom  which  attracts  the  superficial  notice 
of  the  physician.  The  fever  and  abdominal  distention  are  attributed 
to  intestinal  infection.  The  principal  differentiating  point  is  the 
abdominal  tenderness  seen  in  peritonitis.    This  is  a  rare  symptom  in 
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young  infants,  is  almost  never  seen  in  infectious  diarrhea,  and  should 
always  suggest  some  serious  condition.  Whenever  an  infant  dis- 
tinctly winces  from  pain  on  ordinary  palpation  of  the  abdomen, 
peritonitis  should  always  be  considered  as  a  possibility.  If  the 
infant  tends  to  become  rapidly  worse  in  other  respects,  the  diagnosis 
is  almost  certain.  Abdominal  tenderness  is  seen  in  intussusception, 
but  this  condition  is  recognized  by  the  characteristic  stools  and 
abdominal  tumor. 

PROGNOSIS. — The  prognosis  is  always  serious.  Without  surgi- 
cal interference,  a  fatal  ending  is  practically  certain.  With  surgical 
treatment,  the  outlook  is  still  serious,  the  prognosis  depending  on 
how  early  laparotomy  is  performed,  and  on  the  vitality  of  the  indi- 
vidual child.  A  certain  number  of  cases  will  recover  if  early  opera- 
tion is  performed.  The  cases  in  which  recovery  has  been  reported 
without  operation  were  probably  instances  of  localized  peritonitis 
mistaken  for  general  peritonitis. 

TREATMENT. — In  acute  general  peritonitis,  practically  the  only 
hope  lies  yi  laparotomy,  with  washing  out  and  drainage  of  the  peri- 
toneal cavity.  If  the  child's  general  condition  is  such  as  to  afiFord 
a  reasonable  hope  that  it  will  withstand  the  shock  of  the  operation, 
laparotomy  should  be  performed  at  once.  If  the  child's  general  con- 
dition is  bad,  the  operation  should  only  be  delayed  long  enough  to 
permit  the  patient  to  react  from  the  ordinary  measures  of  stimula- 
tion. The  disease  will  not  improve  under  medical  treatment  if 
general  peritonitis  is  actually  present.  Therefore  delay  in  perform- 
ing the  operation  for  a  longer  period  is  useless  if  the  diagnosis  is 
clear.  The  only  excuse  for  such  delay  is  doubt  as  to  whether  general 
peritonitis  is  present,  or  whether  some  other  infection  with  only 
localized  peritonitis  is  causing  the  symptoms. 

In  preparation  for  laparotomy,  the  most  effective  stimulating  meas- 
ure is  normal  saline  solution  given  subcutaneously.  From  eight 
ounces  to  a  pint  should  be  given.  Caffein-sodium  benzoate  or  sali- 
cylate, and  strychnin,  should  be  given  subcutaneously  in  doses 
proportioned  to  the  age  of  the  patient. 

During  the  period  before  operation,  medical  treatment  is  wholly 
symptomatic.  For  the  relief  of  pain,  the  application  of  cold  to  the 
abdomen  by  means  of  the  ice-bag  or  of  Leiter's  coil,  should  be  tried 
first.  If  children  dislike  cold  applications,  the  hot  water  bag,  or 
hot  fomentations  may  be  substituted.  If  severe  pain  continues  in 
spite  of  these  measures,  opium  should  be  used.  Abdominal  disten- 
tion can  be  partially  relieved  by  turpentine  stupes.  The  best  meas- 
ure for  the  control  of  vomiting  is  gastric  lavage.  The  diet  should  be 
milk  and  broths. 
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LOCALIZED  PERITONITIS 

An  infection  of  the  peritoneum,  instead  of  producing  a  generalized 
inflammatory  process,  may  give  rise  to  an  inflammation  which  in- 
volves only  a  part  of  the  peritoneum. 

ETIOLOGY. — The  microorganisms  which  cause  localized  inflam- 
mation  of  the  peritoneum  are  the  same  as  those  concerned  in  the 
production  of  general  peritonitis.  The  infectious  process  always 
extends  to  the  peritoneum  from  some  adjoining  organ  or  tissue. 
By  far  the  most  frequent  source  of  infection  in  children  is  appendi- 
citis. In  cases  of  appendicitis  in  which  perforation  does  not  occur, 
there  is  often  a  certain  amount  of  fibrinous  inflammation  of  the 
peritoneum  in  the  neighborhood  of  the  diseased  appendix.  In  such 
cases  the  inflammatory  exudate  usually  remains  fibrinous.  In  other 
cases  of  appendicitis  in  which  perforation  does  occur,  the  same  fib- 
rinous inflanmiation  of  the  surrounding  peritoneum  often  precedes 
the  perforation,  resulting  in  the  formation  of  fibrinous  adhesions 
which  so  shut  off  the  diseased  organ  from  the  general  peritoneal 
cavity,  that  when  perforation  occurs,  the  result  is  a  localized  abscess. 

Second  in  frequency  to  peritjphilitis  as  a  localized  f)eritonitis, 
but  very  much  less  common,  is  subphrenic  abscess.  The  most  com- 
mon source  of  infection  is  a  process  above  the  diaphragm,  usually 
an  empyema.  The  formation  of  fibrinous  adhesions  which  later 
undergo  fibrous  organization,  shuts  off  the  area  between  the  liver 
and  the  diaphragm  from  the  general  peritoneal  cavity. 

The  third  form  of  localized  peritonitis  is  the  pelvic.  This  is  rare 
in  childhood.  It  is  seen  almost  exclusively  in  girls;  the  source  of 
infection  is  the  genital  tract,  and  the  organism  concerned  is  often 
the  gonococcus. 

PATHOLOGICAL  ANATOMY.— The .  inflammatory  lesions  of 
the  peritoneum  are  similar  to  those  found  in  inflammations  of  other 
serous  membranes,  such  as  the  pleura.  In  the  mildest  form,  the 
inflammatorj'  exudate  is  chiefly  fibrinous.  The  peritoneum  is  in- 
jected, and  loses  its  glistening  appearance.  Considerable  fibrinous 
exudate  is  thrown  out,  which  appears  as  yellowish-gray  patches  on 
both  the  parietal  and  visceral  layers  of  peritonexim.  Fibrinous 
adhesions  are  formed,  which  may  glue  together  various  coils  of  intes- 
tine, or  may  form  connections  between  the  various  viscera  and  the 
abdominal  wall.  In  recent  cases  these  fibrinous  adhesions  are  soft 
and  easily  broken;  in  cases  of  longer  standing  they  are  firmer.  The 
fibrinous  exudate  is  usually  only  partially  absorbed  in  recovery,  the 
remainder  undergoing  fibrous  tissue  organization.  The  disturbances 
subsequently  produced  by  these  fibrous  bands  will  be  described  under 
chronic  peritonitis.    In  addition  to  the  fibrinous  exudate,  there  is 
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usually,  in  the  acute  stage,  a  more  or  less  abundant  pouring  out  of 
seriun,  which  is  usually  clear,  but  which  may  be  turbid  or  bloody. 

In  more  severe  cases,  the  inflammation  becomes  purulent,  and 
a  localized  abscess  is  formed.  This  is  seen  most  often  in  appen- 
dicitis, but  occasionally  subphrenic  abscess  is  seen  in  children.  If  the 
abscess  is  not  properly  drained,  it  may  rupture  into  the  general 
peritoneal  cavity,  producing  general  peritonitis,  or  may  run  a  long 
course,  eventually  causing  death  from  general  sepsis. 

SYMPTOMS. — The  symptoms  of  localized  peritonitis  are  in 
general  like  those  of  general  peritonitis,  but  are  less  acute  and  severe. 
The  onset  is  more  gradual.  The  fever  is  apt  to  be  less  high  and 
more  irregular.  Constitutional  disturbance  is  not  marked.  In 
localized  peritonitis  accompanying  appendicitis,  the  general  symp- 
toms are  those  of  the  latter. 

The  recognition  of  localized  peritonitis  depends  upon  the  local 
manifestations  in  the  abdomen. 

Appendix  Abscess. — In  the  form  accompanying  appendicitis,  the 
formation  of  an  appendix  abscess  is  recognized  by  the  finding  of  a 
resistant  mass  in  the  right  side  of  the  abdomen.  This  mass  is  usu- 
ally in  the  right  iliac  region,  but  in  young  children  it  is  often  much 
higher  up,  and  may  occupy  the  right  h>T3ochondrium.  The  mass  is 
tender  to  pressure,  and  on  palpation  may  give  a  hard  or  doughy 
impression,  or  may  give  distinct  fluctuation. 

Subphrenic  Abscess. — This  is  a  rare  condition  in  childhood.  It 
is  most  often  associated  with  pneumonia  of  the  right  lower  lobe,  but 
it  may  result  from  an  extension  of  infection  from  an  abscess  of  the 
liver,  or  even  from  the  appendix.  The  pus  accumulates  between  the 
upper  surface  of  the  liver  and  the  diaphragm,  and  may  be  very  large 
in  amoimt.  The  result  is  a  crowding  upward  of  the  diaphragm  rather 
than  a  pushing  downward  of  the  liver. 

The  symptoms  and  physical  signs  so  closely  -resemble  those  of 
empyema,  that  the  difi'erentiation  is  difficult  or  impossible  upon  a 
basis  of  physical  examination  only. 

Pelvic  Peritonitis. — In  this  very  rare  form  of  localized  perito- 
nitis, the  symptoms  and  signs  are  those  of  adults.  There  is  tender- 
ness and  resistance  over  the  lower  abdomen.  Rectal  examination 
shows  extreme  tenderness,  and  often  resistance  or  induration,  in  the 
pelvis. 

DIAGNOSIS. — The  diagnosis  of  appendix  abscess  is  usually  easy, 
when  the  process  is  situated  in  its  typical  position  in  the  right  iliac 
fossa.  A\Tien  the  signs  are  higher  up,  the  diagnosis  is  more  difli- 
cult.  When  the  preceding  history  is  that  of  a  tjpical  acute  attack 
of  appendicitis,  a  tender  mass  in  the  right  hjT)ochondrium  is  usually 
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a  peritonitis  originating  in  an  inflammation  of  the  appendix.  If 
the  history  is  that  of  a  less  acute  attack,  other  possibilities  must 
be  considered.  It  should  be  remembered  in  this  connection  that 
acute  cholecystitis  is  almost  unknown  in  childhood.  Abscess  of  the 
liver  is  very  rare.  The  lesion  presenting  most  difficulty  in  the  diflFer- 
ential  diagnosis  of  appendix  abscess  is  perinephrilic  abscess.  This 
is  not  imcommon  in  childhood,  and  gives  a  resistance  or  mass  in 
the  right  flank  which  greatly  resembles  that  of  appendix  abscess. 
Both  conditions  are  accompanied  by  fever  and  by  tenderness  to 
palpation.  The  development  of  perinephritic  abscess  is  usually  less 
acute  than  that  of  perityphlitis.  Sometimes  the  signs  of  an  inflam- 
mation of  the  kidney—  a  pyelitis — precede  the  development  of  the 
abdominal  signs,  and  these  point  to  perinephritic  abscess.  Another 
point  well  worth  remembering  in  the  differential  diagnosis  of  these 
two  conditions  is  that  when  the  signs  in  the  right  side  of  the  abdomen 
develop  after  a  pneumonia  or  pleuritis,  the  lesion  is  more  apt  to  be 
an  abscess  of  the  retroperitoneal  tissues  about  the  kidney,  than  an 
inflammation  of  the  peritoneum  in  the  right  flank.  This  is  because 
infection  extending  through  the  lymphatic  channels  of  the  diaphragm, 
if  in  front,  causes  subphrenic  abscess,  and  if  behind,  causes  retro- 
peritoneal suppuration.  Other  conditions  which  may  produce  a 
resistant  mass  in  either  flank  are  sarcoma  of  the  kidney,  and  tuber- 
culosis of  the  peritoneum  or  mesenteric  lymphnodes.  In  the  former 
condition  the  development  of  the  tumor  is  slow,  the  mass  is  not 
tender,  and  there  is  no  fever.  In  the  latter  condition  the  course  is 
also  much  more  chronic,  and  tenderness  is  slight  or  absent. 

The  differential  diagnosis  between  subphrenic  abscess  and  empyema 
is  extremely  difficult.  Most  cases  are  operated  upon  under  the 
impression  that  the  condition  is  empyema,  and  the  subphrenic  nature 
of  the  abscess  is  found  at  operation.  When  there  is  fluid  in  the 
pleural  cavity,  the  line  of  flatness  both  in  front  and  behind  rises 
higher  in  proportion  to  the  amount  of  fluid  in  children  than  in  adults. 
In  subphrenic  abscess  the  line  of  flatness  to  percussion  and  of  dimin- 
ished breathing  does  not  rise  so  high  as  in  most  cases  of  empyema, 
and  the  signs  resemble  those  found  in  the  pleural  effusions  of  adults. 
The  greatest  aid  in  differential  diagnosis  is  to  be  obtained  through 
X-ray  examinations.  In  roentgenograms  of  empyema,  the  shadow 
representing  the  fluid  occupies  a  large  part  of  one  side  of  the  chest, 
without  any  very  sharp  upper  boimdary.  In  roentgenograms  of 
subphrenic  abscess,  the  outline  of  the  diaphragm  may  be  much 
higher  than  normal,  but  is  usually  sharply  defined,  and  presents  a 
more  or  less  t>pical  curve. 

The  rare  cases  of  pelvic  peritonitis  seen  in  early  life  usually  pre- 
sent little  difficulty  in  diagnosis,  which  depends  mainly  on  the  results 
of  rectal  examination. 


Chronic  Peritonitis  443 

PROGNOSIS. — The  prognosis  in  localized  peritonitis  is  much 
better  than  that  of  general  peritonitis.  In  appendix  abscess,  the 
prognosis  has  been  considered  under  appendicitis.  It  depends  a 
good  deal  upon  eariy  recognition  and  proper  treatment  of  the  con- 
dition. So  long  as  the  inflammatory  process  remains  localized,  the 
prognosis  is  comparatively  good.  The  prognosis  of  subphrenic  abscess 
is  that  of  empyema.  It  also  depends  upon  early  recognition  and 
proper  treatment  of  the  condition,  but  is  not  very  favorable  in  infants. 
Pelvic  peritonitis  usually  does  not  go  on  to  suppuration,  and  the 
prognosis  is  good. 

TREATMENT. — The  treatment  of  all  forms  of  peritoneal  abscess 
is  surgical  incision  and  drainage.  In  localized  peritonitis  which  has 
not  progressed  to  suppuration,  the  treatment  is  symptomatic.  The 
ice  bag  or  hot  water  bag  may  be  used  for  the  relief  of  pain,  and 
opiates  should  be  given  if  necessary.  Counterirritation  is  some- 
times of  value. 

CHRONIC  PERITONITIS 

Under  this  heading  are  included  all  forms  of  chronic  inflamma- 
tion which  are  not  of  tuberculous  origin. 

ETIOLOGY  AND  PATHOLOGICAL  ANATOMY.— Chronic  peri- 
tonitis may  occur  in  fetal  life,  and  may  result  in  extensive  fibrous 
adhesions.  These  adhesions  may  interfere  with  the  development  of 
the  intestine,  and  may  produce  various  malformations.  The  cause 
of  fetal  peritonitis  is  not  definitely  known;  the  majority  of  writers 
have  ascribed  the  condition  to  syphilis. 

Chronic  peritonitis  may  follow  an  infection  of  the  newborn.  I 
have  often  seen  cases  in  which  the  mesentery  or  some  coils  of  intes- 
tine were  firmly  bound,  either  to  the  region  of  the  umbilicus,  or  to 
the  liver  at  the  point  of  entrance  of  the  round  ligament.  These 
lesions  represent  the  result  of  an  infection  through  the  umbilical 
woimd. 

The  third  cayse  of  chronic  peritonitis  is  a  preceding  acute  in- 
flammation acquired  as  the  result  of  appendicitis  or  some  similar 
focus  of  inflammation.  In  most  cases  of  localized  peritonitis  the 
exudate  is  not  all  absorbed,  but  undergoes  organization,  the  result 
being  fibrous  adhesions  of  varying  extent  in  the  peritoneal  cavity. 

Inflammation  of  the  peritoneum  may  be  chronic  from  the  start, 
without  any  preceding  acute  fibrinous  or  purulent  process.  This 
occurs  in  connection  with  disease  of  any  of  the  organs  covered  by 
peritoneum,  or  of  organs  or  tissues  adjoining  the  peritoneal  cavity. 
In  such  cases  a  chronic  inflammatory  process  extends  from  the  dis- 
eased organ  or  tissue  to  the  peritoneum.  The  result  is  fibrous  thick- 
ening of  the  visceral  peritoneum  covering  the  diseased  organ,  or  of 
the  parietal  peritoneum  adjoining  the  diseased  tissue.    An  example 
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of  this  form  of  chronic  peritonitis  is  the  perihepatitis  which  occurs 
in  connection  with  chronic  adhesive  pericarditis;  this  condition  has 
already  been  described.  Perihepatitis  with  fibrous  thickening  of 
the  peritoneum  may  also  occur  in  connection  with  chronic  disease  of 
the  liver,  such  as  cirrhosis  or  new  growth.  Chronic  perisplenitis  is 
sometimes  seen.  Chronic  peritonitis  is  also  seen  associated  with  new 
growths  of  the  intestines  or  kidneys.  In  all  these  forms  the  lesion 
may  be  only  fibrous  thickening,  or  fibrous  adhesions  may  be  formed. 
In  rare  cases,  the  form  of  chronic  peritonitis  associated  with  disease 
in  the  adjacent  tissues  may  be  associated  with  ascites,  although 
usually  ascites  is  only  seen  in  chronic  peritonitis  of  tuberculous 
origin. 

SYMPTOMS  AND  DIAGNOSIS.— Most  forms  of  chronic  peri- 
tonitis have  no  definite  symptoms,  and  the  condition  cannot  be 
recognized  clinically.  It  is  probable  that  the  adhesions  which  are 
formed  during  fetal  life,  or  as  a  result  of  an  infection  of  the  new- 
bom,  may  have  some  unfavorable  influence  upon  the  function  of 
digestion.  If  so,  the  symptoms  are  not  definite  enough  to  be  dis- 
tinguished from  those  of  common  functional  disturbance.  Never- 
theless it  should  be  remembered  that  cases  of  apparent  extreme 
functional  disability  may  have  an  organic  basis.  I  have  frequently 
found  at  autopsies  on  infants  dying  as  a  result  of  prolonged  func- 
tional gastro-intestinal  disturbance,  extensive  peritoneal  adhesions. 
The  diagnosis  of  these  lesions  is  practically  impossible.  Sometimes 
an  obstinate  tendency  toward  abdominal  distention  is  seen,  but  this 
may  be  caused  by  so  many  more  common  conditions,  that  chronic 
peritonitis  cannot  appear  very  probable.  The  form  of  chronic  peri- 
tonitis which  follows  a  preceding  acute  inflammation  can  also  rarely 
be  recognized  clinically.  The  presence  of  chronic  adhesions  in  the 
peritoneal  cavity  is  much  less  likely  to  produce  subjective  pain  or 
discomfort  in  children  than  in  adults.  The  examination  of  the 
abdomen  usually  reveals  nothing  abnormal  to  inspection,  palpation 
or  percussion.  Sometimes  a  tendency  toward  constipation,  or 
toward  abdominal  distention,  is  due  to  the  existence  of  peritoneal 
adhesions,  but  the  recognition  of  the  condition  is  extremely  difficult. 
In  certain  cases,  careful  examination  with  the  roentgen  ray  will 
reveal  certain  twists  or  constrictions  in  the  intestinal  canal  which 
are  strongly  suggestive  of  peritoneal  adhesions.  The  roentgeno- 
grams are  taken  both  after  bismuth  meals  and  bismuth  enemata. 
A  number  of  plates  must  be  made  before  any  definite  conclusions 
can  be  reached. 

The  forms  of  chronic  peritonitis  due  to  extension  of  inflamma- 
tion from  an  adjacent  organ  or  tissue,  are  also  incapable  of  clinical 
recognition.     The  symptoms  are  those  of  the  primary  disease. 
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The  rare  form  of  chronic  non-tuberculous  peritonitis  with  ascites 
presents  a  clinical  picture  almost  exactly  like  that  of  tuberculous 
peritonitis.  The  first  symptom  noted  is  usually  enlargement  of  the 
abdomen.  Later  the  signs  of  ascites  are  found  fully  developed. 
Pain  and  tenderness  are  usually  absent,  the  ascites  being  the  only 
important  symptom.  This  clinical  picture  means  tuberculous  peri- 
tonitis in  the  majority  of  cases.  Non-tuberculous  peritonitis  can 
only  be  suspected  when  the  von  Pirquet  tuberculin  test  is  persistently 
negative,  and  when  no  signs  of  tuberculosis  are  found  in  any  other 
part  of  the  body.  If  paracentesis  be  performed,  the  fluid  shows  the 
characteristics  of  an  exudate,  not  of  a  transudate.  The  fluid  usually 
imdergoes  slow  absorption,  though  at  times  death  occurs  from  exhaus- 
tion or  from  intercurrent  disease. 

TREATMENT. — There  is  no  especial  treatment  indicated  in 
chronic  peritonitis.  In  the  rare  cases  in  which  the  proof  is  plain 
that  peritoneal  adhesions  are  actually  the  cause  of  serious  functional 
disturbance,  operative  interference  with  breaking  up  of  the  adhe- 
sions must  be  considered. 

In  the  ascitic  form,  the  treatment  is  that  of  tuberculous  peritonitis. 

• 

TUBERCULOUS  PERITONITIS 

Tuberculosis  of  the  peritonexim  is  one  of  the  common  clinical  forms 
of  tuberculosis  encountered  in  early  life.  The  pathogenesis  of  tuber- 
culous peritonitis,  and  its  relation  to  tuberculosis  in  general,  has 
been  discussed  imder  the  general  description  of  tuberculosis. 

Tuberculous  peritonitis  may  occur  at  any  period  throughout  in- 
fancy and  childhood.  It  is  one  of  the  rarer  secondary  manifestations 
of  tuberculosis  in  the  first  year  of  life.  Most  of  the  statistical  reports 
bearing  on  the  frequency  of  tuberculous  peritonitis  in  infancy  give 
the  impression  that  the  disease  is  commoner  at  this  age  than  is  really 
the  case.  This  is  because  in  these  reports,  based  on  autopsy  records, 
every  case  in  which  there  is  any  tuberculous  involvement  of  the 
peritoneum  is  reckoned  as  tuberculous  peritonitis.  The  peritoneum 
is  frequently  involved  as  part  of  a  general  miliary  tuberculosis, 
the  route  of  invasion  being  the  general  circulation.  General  miliary 
tuberculosis  is  the  secondary  manifestation  of  the  disease  particu- 
larly characteristic  of  infancy,  and  miliary  tubercles  of  hematogenous 
origin  are  frequently  found  on  the  peritoneum  at  autopsies  upon 
infants.  But  this  involvement  of  the  peritoneum  as  part  of  a  general 
miliary  tuberculosis  causes  no  characteristic  clinical  symptoms,  and 
should  not  be  classified  as  tuberculous  peritonitis. 

True  tuberculous  peritonitis,  with  inflammatory  exudate,  is  seen 
more  often  in  the  second  year  than  in  the  first,  but  is  less  common 
than  in   early   childhood.    The  disease  represents  a  more  highly 
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developed  resistance  of  the  human  organism  than  is  seen  in  the 
acute  miliary  disease  of  infancy.  It  is  seen  most  often  between 
the  ages  of  two  and  six  years.  After  six  years  it  becomes  gradually 
less  common  throughout  the  remainder  of  childhood. 

PATHOLOGICAL  ANATOMY.— The  tubercle  bacilli  gain  en- 
trance to  the  peritoneal  cavity  by  direct  extension,  and  developing 
there,  are  widely  distributed  over  the  peritoneal  surfaces.  Two 
anatomical  forms  are  seen,  the  ascitic  and  the  fibrous. 

In  the  ascitic  form  the  peritoneum  is  thickly  sown  with  tubercles. 
These  lesions  appear  as  discrete  and  conglomerate  tubercles  of  various 
sizes,  without  marked  caseation.  They  are  found  mainly  upon  the 
visceral  layers  of  the  peritoneum,  particularly  on  the  omentum, 
mesentery,  intestines,  and  under  surface  of  the  liver.  In  addition 
to  these  tubercles,  the  peritoneum  shows  evidences  of  an  acute  or 
subacute  inflammation.  The  exudate  consists  of  fibrin  and  serum. 
It  may  be  mainly  serous,  causing  an  accumulation  of  free  fluid  in 
the  abdominal  cavity.  In  other  cases  there  are  fibrinous  adhesions, 
causing  sacculated  collections  of  fluid  in  various  places.  The  fluid 
is  abundant,  but  is  not  so  large  in  quantity  as  is  seen  in  various  other 
forms  of  ascites,  such  as  those  due  to  nephritis,  cirrhosis  of  the  liver, 
or  cardiac  disease.  The  serous  exudate  is  usually  of  a  clear  straw- 
color,  but  it  may  be  seropurulent.  In  this  ascitic  type,  which  repre- 
sents a  much  more  acute  process  than  does  the  fibrous  type,  the 
mesenteric  lymph  nodes  are  usually  only  moderately  enlarged. 

In  the  fibrous  form,  there  is  a  more  chronic  tuberculous  inflam- 
mation of  the  peritoneum.  The  products  of  this  inflammation  have 
undergone  more  or  less  fibrous  tissue  organization,  causing  a  thick- 
ening of  the  peritoneum,  and  extensive  fibrous  adhesions  connecting 
the  coils  of  the  intestine  with. one  another,  with  other  organs,  and 
with  the  abdominal  walls.  These  adhesions  may  be  the  only  lesions. 
Their  presence  causes  a  mechanical  interference  with  peristalsis 
which  usually  leads  to  more  or  less  accumulation  of  gas  and  feces 
in  the  gut.  The  fibrous  connecting  bands  may  be  very  extensive 
and  firm.  The  omentum  and  mesentery  may  be  greatly  thickened, 
and  in  the  fibrous  layers  matting  together  the  structures,  there  may 
be  caseous  nodules  or  masses  of  various  sizes,  some  of  which  may 
have  undergone  softening.  In  this  form,  the  mesenteric  lymphnodes 
are  usually  caseous  and  much  enlarged.  There  may  be  some  fluid 
exudate,  either  free  in  the  peritoneal  cavity,  or  sacculated.  The 
exudate  may  be  serous,  seropurulent,  or  purulent.  There  may  be 
extensive  tuberculous  deposits  on  various  parts  of  the  peritoneal 
surface,  with  caseation,  or  there  may  be  tuberculous  infiltration  and 
eventual  caseation  of  the  tissues  lying  under  the  peritoneum.  Such 
infiltration  and  caseation  of  the  intestinal  wall  may  cause  perfora- 
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tion,  or  fistulous  communications  between  various  coils  of  intestine. 
Infiltration  of  the  abdominal  wall  may  cause  a  tuberculous  abscess 
to  open  externally,  usually  in  the  region  of  the  imibilicus. 

SYMPTOMS.  The  Ascitic  Form.— The  initial  symptoms  of 
tuberculous  peritonitis  with  gradual  development  of  ascites,  are 
usually  ill  defined.  There  is  a  gradual  loss  of  appetite  and  flesh, 
with  occasional  abdominal  pain,  which,  as  a  rule,  is  not  severe  in 
character.  There  is  seldom  any  tenderness  of  the  abdomen.  Vomit- 
ing is  not  a  marked  symptom.  Attacks  of  diarrhea  are  common 
and  are  apt  to  be  paroxysmal.  There  may  be  constipation.  The 
temperature  is  at  times  raised,  especially  in  the  latter  part  of  the 
day,  but,  as  a  rule,  is  moderate,  and  may  be  so  nearly  normal  as 
to  suggest  that  the  symptoms  are  not  caused  by  an  infection.  After 
these  general  symptoms  have  lasted  for  a  number  of  weeks,  the 
abdomen  is  noticed  to  be  distended.  At  first  there  is  resonance  on 
percussion,  but  later,  with  free  fluid,  there  is  dulness  in  the  flanks 
shifting  with  change  of  position.  Palpation  gives  a  distinct  fluctua- 
tion, and  the  ** fluid  wave'*  can  be  obtained.  While  for  a  time  there  is 
resonance  in  the  region  of  the  umbilicus  when  the  child  is  lying  on  its 
back,  and  a  change  in  the  area  of  resonance  with  a  change  of  position, 
this  area  of  resonance  gradually  grows  less.  WTien  the  fluid  is  encapsu- 
lated by  adhesions,  the  areas  of  dulness  and  resonance  show  a  more 
irregular  distribution,  there  is  less  shifting  or  no  shifting  with  change 
of  position,  and  the  fluid  wave  across  the  abdomen  cannot  be  ob- 
tained. Fluctuation,  however,  is  present  over  the  dull  areas.  As 
the  disease  progresses  and  the  fluid  increases,  the  whole  abdomen 
becomes  much  distended  and  tense,  the  abdominal  veins  prominent, 
and  fluctuation  diminished.  In  this  higher  grade  of  ascites  the 
umbilicus  is  at  times  found  to  be  pushed  out  by  the  fluid. 

The  Fibrous  Form. — This  is  a  rather  commoner  form  of  tuber- 
culous peritonitis  than  the  ascitic,  and  is  much  more  chronic.  The 
onset  is  very  insidious,  and  general  symptoms  are  very  vague  and 
indefinite.  Often  a  failure  to  gain  weight,  or  a  loss  of  weight,  is 
the  first  thing  to  attract  attention.  This  is  usually  attributed  to 
some  functional  disturbance  of  digestion.  Fever  is  usually  entirely 
absent  in  the  early  stages  of  the  disease.  Vomiting  is  very  rare. 
The  bowels  may  be  either  loose  or  constipated,  a  common  condition 
being  constipation,  with  occasional  attacks  of  mild  diarrhea.  The 
nature  of  the  disease  usually  cannot  be  suspected  until  the  develop- 
ment of  localizing  signs  begins  to  point  toward  the  abdomen. 

The  first  localizing  sign  is  distention  of  the  abdomen.  Patients  in 
this  stage  of  the  disease  are  brought  to  the  physician  either  because 
the  parents  have  noted  abdominal  distention,  or  because  of  loss 
of  weight  and  vague  symptoms  of  ill-health.    On  physical  examina- 
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tion,  the  abdominal  distention  is  found  to  be  due  to  accumulation  of 
gas  in  the  intestine,  as  the  abdomen  is  everywhere  tympanitic  to 
percussion.  There  is  no  tenderness,  and  usually  at  this  stage  no 
masses  can  be  felt.  The  distention  is  not  very  tense.  It  can  be 
relieved  by  purgatives  and  enemata,  but  recurs  at  once.  In  some 
cases  the  abdominal  distention  becomes  particularly  marked  imme- 
diately after  meals.  The  tympanites  is  due  to  the  paralysis  of  peris- 
talsis caused  by  the  fibrous  adhesions  between  the  coils  of  intestine. 

As  these  adhesions  contract,  other  symptoms  appear,  produced 
by  the  mechanical  effect  of  pressure  upon  adjacent  structures.  Con- 
striction of  the  intestine  may  produce  obstinate  constipation.  There 
may  be  colicky  pains  referred  to  the  abdomen.  Pressure  on  the 
vena  cava  may  cause  edema  of  the  lower  extremities.  Interference 
with  the  portal  system  may  cause  various  symptoms  of  indigestion, 
and  pressure  on  the  renal  circulation  may  cause  albuminuria.  (Jeneral 
emaciation  begins  to  be  more  rapid.  At  this  stage,  physical  examina- 
tion of  the  abdomen  may  still  reveal  only  a  condition  of  tympanites. 
The  outline  of  the  abdomen  may  be  irregular,  from  the  intestinal 
constrictions.  Visible  peristalsis  may  be  present.  Occasionally  the 
fibrous  bands  may  be  palpable.  The  commonest  abnormality  to 
palpation  found  in  this  stage  of  the  disease,  is  a  rather  narrow  resis- 
tant mass  extending  transversely  across  the  abdomen;  this  is  usually 
due  to  rolled-up  and  thickened  omentum. 

In  the  majority  of  cases  some  ascites  eventually  develops.  It  is 
usually  much  less  marked  than  in  the  ascitic  form,  and  develops 
very  slowly.  The  fluid  is  usually  encapsulated,  and  its  presence  is 
recognized  by  the  finding  of  areas  of  dulness  to  percussion  with 
fluctuation  on  palpation.  Fluid  may  be  present  for  a  time,  and  may 
then  be  absorbed.     After  absorption  it  may  be  formed  again  later. 

The  disease  may  remain  in  this  stage  for  a  long  period,  usually 
from  sLx  to  twelve  months,  sometimes  much  longer.  Temporary 
improvement,  or  permanent  recovery  may  occur,  without  the  disease 
advancing  into  its  final  stage. 

The  final  stage  is  marked  by  the  occurrence  of  extensive  caseation, 
infiltration  of  the  subperitoneal  tissues,  and  softening  and  breaking 
down  of  the  inflammatory  products.  This  stage  is  characterized  by 
well  marked  constitutional  symptoms.  There  is  fever,  the  tempera- 
ture ranging  from  99°  F.  to  102°  F.,  or  even  higher.  The  tempera- 
ture curve  usually  shows  notable  remissions  and  exacerbations,  which 
may  be  irregular,  but  which  often  assume  a  typical  "hectic"  type, 
the  temperature  coming  down  each  morning  and  going  up  in  the 
evening,  or  the  time  of  the  exacerbations  and  remissions  may  be 
reversed.  Emaciation  is  rapidly  progressive,  and  anemia  becomes 
marked.  There  is  profuse  sweating  and  marked  prostration.  Diar- 
rhea is  common,  and  at  times  the  stools  may  contain  blood. 


Tuberculous  Peritonitis  449 

On  physical  examination,  the  distention  of  the  abdomen  is  often 
not  so  marked  as  in  the  earlier  stages  of  the  disease.  Inspection 
may  show  irregular  nodular  prominences.  The  superficial  veins  are 
usually  distended.  Percussion  shows  areas  of  dulness  and  of  tym- 
panitic resonance  irregularly  distributed,  but  fluctuation  often  can- 
not be  detected  anywhere.  The  chief  signs  are  found  on  palpation. 
Nodules  and  irregular  masses  of  various  sizes  are  felt.  They  may  be 
in  any  part  of  the  abdomen,  but  are  most  often  found  in  the  right 
iliac  region  or  in  the  region  of  the  umbilicus.  The  masses  may  form 
a  large,  hard,  rounded  tumor,  particularly  in  the  epigastric  region, 
where  the  mass  is  formed  by  a  roUed-up  and  greatly  thickened 
omentum.  There  may  be  indiuration  of  the  tissues  of  some  part 
of  the  abdominal  wall,  with  reddening  of  the  skin,  most  often  in 
the  region  of  the  lunbilicus.  This  represents  phlegmonous  inflam- 
mation, and  may  result  in  the  opening  of  a  tuberculous  abscess,  with 
a  fistulous  commimication  with  the  peritoneal  cavity. 

In  this  stage  of  the  disease,  the  resistance  to  the  tuberculous  in- 
fection is  so  low,  that  there  are  usually  manifestations  of  secondary 
lesions  in  other  parts  of  the  body.  Tuberculous  bronchopneumonia 
is  the  most  common  form  giving  dinical  symptoms  in  this  stage.  The 
course  of  the  disease,  after  this  stage  of  softening  and  breaking  down 
has  been  reached,  is  steadily  progressive.  The  duration  is  from  two 
to  six  months.  Death  occurs  from  exhaustion,  from  tuberculous 
bronchopneumonia,  or  from  tuberculous  meningitis. 

DIAGNOSIS. — Before  considering  the  differential  diagnosis  between 
tuberculous  peritonitis  and  other  diseased  conditions  having  abdomi- 
nal symptoms,  I  must  call  attention  to  the  important  bearing  which 
the  presence  of  tuberculosis  in  other  parts  of  the  body  has  on  the 
diagnosis  of  the  nature  of  the  lesions  localized  in  the  abdominal 
ca\aty.  Tuberculous  peritonitis  is  one  of  the  secondary  lesions  of 
tuberculosis,  representing  an  extension  of  the  infection  from  the 
chronic  lesions  of  the  primary  stage.  There  may  be  other  secondary 
lesions.  If  the  existence,  either  of  primary  tuberculous  infection,  or 
of  otlier  secondary  lesions  can  be  establislicd,  the  probability  that 
the  abdominal  s>Tnptoms  are  due  to  tuberculosis  of  the  peritoneum 
is  greatly  strengthened. 

Tuberculous  peritonitis  may  represent  the  only  secondary  lesions, 
or  there  may  be  other  secondary  lesions.  If  it  be  the  only  secon- 
dary lesion,  evidence  can  only  be  obtained  by  establishing  the  fact 
of  primary  tuberculous  infection.  The  diagnosis  of  chronic  primary 
tuberculosis  has  been  considered  in  the  article  on  Tuberculosis  in 
Volume  I.  It  depends  mainly  on  three  signs,  the  von  Pirquet  cuta- 
neous tuberculin  reaction,  d'Espine's  sign  and  interscapular  dulness, 
and  the  finding  of  the  shadows  of  enlarged  bronchial  lymphnodes  in 
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the  roentgenogram  of  the  chest.  The  von  Pirquet  reaction  is  usually- 
positive  in  children  with  tuberculous  peritonitis.  It  is  occasionally 
negative  when  there  is  in  addition  some  other  very  acute  secondary 
manifestation,  such  as  tuberculous  bronchopneumonia  or  miliary 
tuberculosis,  and  also  in  some  greatly  emaciated  infants.  It  is  prac- 
tically never  positive  unless  the  child  is  infected  with  tuberculosis. 
Consequently,  a  positive  von  Pirquet  reaction  is  strong  confirmatory 
evidence  that  the  abdominal  symptoms  and  signs  are  due  to  tuber- 
culous peritonitis,  while  a  negative  reaction  is  against,  but  does  not 
exclude,  tuberculosis. 

In  many  cases  of  tuberculous  peritonitis  the  primary  lesion  is  in 
the  intestine,  and  in  them  the  d'Espine's  sign  and  roentgenogram  of 
the  chest  will  be  negative,  and  will  throw  no  light  upon  the  diag- 
nosis. In  many  other  cases  of  tuberculous  peritonitis  the  primary 
lesion  is  in  the  lungs,  the  bacilli  reaching  the  abdomen  through  the 
swallowing  of  infected  sputum.  In  such  cases  a  positive  d'Espine's 
sign,  or  a  positive  roentgenogram  may  be  found,  and  if  so,  they 
strengthen  the  diagnosis  of  abdominal  tuberculosis. 

The  commonest  of  the  other  secondary  manifestations  which,  when 
present,  strengthen  the  diagnosis  of  tuberculous  peritonitis,  is  tuber- 
culous bronchopneumonia.  Other  manifestations  of  the  infection 
having  a  similar  diagnostic  value  are  tuberculous  cervical  adenitis, 
tuberculous  pleurisy,  tuberculous  bone  and  joint  disease,  and  tuber- 
culous meningitis. 

In  many  cases,  confirmatory  evidence  of  the  presence  of  tuber- 
culous infection  is  lacking,  and  the  diagnosis  must  depend  on  the 
signs  foimd  on  physical  examination  of  the  abdomen. 

The  Ascitic  Form. — This  must  be  differentiated  from  other  con- 
ditions characterized  by  ascites.  The  most  important  are  cardiac 
disease,  nephritis  and  cirrhosis  of  the  liver.  It  should  be  remembered 
that  in  children  the  commonest  cause  of  ascites  is  tuberculous  peri- 
tonitis, and  that  the  burden  of  proof  rests  on  the  establishing  of 
some  other  condition. 

Cardiac  disease  is  recognized  by  the  results  of  the  physical  ex- 
amination of  the  heart.  Ascites  may  be  produced  as  a  result  of 
chronic  passive  congestion  following  either  acute  endocarditis,  or 
chronic  endocarditis  with  failure  of  compensation.  In  such  cases, 
however,  the  ascites  is  usually  accompanied  by  e\'idences  of  dropsy 
elsewhere,  particularly  in  the  skin  of  the  lower  extremities.  There 
are  cases  of  cardiac  dropsy  in  which  the  edema  of  the  lower  extremi- 
ties passes  ofiF  before  the  fluid  in  the  abdomen  is  absorbed.  The 
history  of  a  preceding  edema  of  the  skin,  beginning  in  the  feet  and 
ankles,  will  usually  differentiate  such  cases  from  tuberculous  peri- 
tonitis, in  which  the  fluid  is  confined  to  the  abdomen.  There  are 
some  cases,  however,  in  which  the  pressure  of  tuberculous  lesions 
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in  the  abdomen  on  the  vena  cava  produces  edema  of  the  lower  ex- 
tremities. There  are  also  cases  in  which  a  clear  history  of  preceding 
edema  of  the  lower  extremities  cannot  be  obtained.  In  all  these 
cases  the  presence  or  absence  of  signs  of  endocarditis  are  of  the  first 
importance  in  diagnosis. 

It  should  be  remembered,  however,  that  the  mere  presence  of  an 
endocardial  murmur  does  not  necessarily  mean  that  the  ascites  is 
due  to  the  cardiac  lesion.  Many  children  have  chronic  endocarditis 
with  endocardial  murmurs,  and  it  is  quite  possible  that  a  child  with 
such  a  condition  might  have  tuberculous  peritonitis  in  addition. 
If  the  ascites  is  to  be  attributed  to  cardiac  disease,  the  physician 
must  establish  the  fact,  not  only  that  the  patient  has  endocarditis, 
but  also  that  the  disease  of  the  heart  is  accompanied  by  marked 
cardiac  insufficiency.  The  other  signs  of  cardiac  insufficiency  are 
weakness  of  the  heart  sounds,  enlargement  and  tenderness  of  the 
liver,  moist  r&les  in  the  lungs,  and  evidence  in  the  urine  of  chronic 
passive  congestion  of  the  kidneys. 

Chronic  adJiesive  pericarditis  is  often  accompanied  by  ascites  with- 
out evidences  of  edema  elsewhere.  This  condition  can  usually  be 
recognized  by  the  physical  examination,  and  its  diagnosis  has  been 
described  under  the  diseases  of  the  heart. 

Nephritis  is  recognized  by  the  urinary  findings  characteristic  of 
that  disease.  Difficulty  in  diagnosis  might  arise  in  cases  in  which 
a  tuberculous  peritonitis  and  nephritis  were  both  present.  When 
ascites  is  due  to  nephritis  the  edema  always  begins  in  the  skin,  usu- 
ally about  the  eyes. 

Cirrhosis  of  the  liver  is  very  rare  in  children.  When  it  does  occur, 
it  is  very  difficult  to  distinguish  from  tuberculous  peritonitis  of  the 
ascitic  type.  In  the  absence  of  physical  signs  other  than  ascites, 
the  diagnosis  rests  upon  the  other  evidences  of  tuberculous  infection 
enumerated  above. 

In  any  of  the  above  conditions,  if  the  ascites  becomes  so  marked 
that  it  is  considered  advisable  to  perform  paracentesis  of  the  abdom- 
inal cavity  as  a  therapeutic  measure,  the  examination  of  the  fluid 
obtained  will  at  once  differentiate  tuberculous  peritonitis,  in  which 
the  fluid  has  the  characteristics  of  an  exudate,  from  other  conditions, 
in  which  it  has  the  characteristics  of  a  transudate.  Paracentesis  of 
the  abdomen  for  the  purpose  of  diagnosis  is  never  justifiable. 

The  Fibrous  Form. — When  this  form  of  tuberculous  peritonitis 
has  reached  the  advanced  stage,  the  diagnosis  is  not  difficult.  The 
presence  of  a  resistant  band  across  the  abdomen,  of  irregular  nodules 
or  masses  in  various  parts  of  the  abdomen,  of  sacculated  collections 
of  fluid,  of  induration  or  reddening  about  the  navel — ^any  of  these 
signs  combined  with  fever,  rapid  emaciation,  and  colicky  pain  form 
a  sufficiently  characteristic  clinical  picture.    Nodular  masses  in  the 
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abdomen  are  sometimes  due  to  fecal  accumulations,  but  these  can 
be  relieved  by  cathartics  and  enemata.  The  epigastric  tumor  or 
thickening  of  the  omentum  is  sometimes  mistaken  for  the  liver; 
usually,  however,  its  upper  border  as  well  as  its  lower  border  can 
be  determined,  and  this  distinguishes  it  from  the  liver.  It  should 
be  remembered  that  the  absence  of  fever  is  not  against  the  diagnosis 
of  tuberculous  peritonitis  except  in  the  final  stages  of  the  disease, 
because  fever  may  be  absent  for  a  long  time  after  local  signs  have 
become  marked. 

The  principal  difficulty  in  the  diagnosis  of  the  fibrous  form  of 
tuberculous  peritonitis  is  encountered  in  its  eariy  stages,  before  the 
appearance  of  palpable  masses.  In  this  stage  of  the  disease  the 
only  localized  sign  is  persistent  t>Tnpanites,  and  this  may  be  caused 
by  other  conditions.  It  is  seen  in  rickets  and  also  in  the  functional 
gastro-intestinal  disturbances  of  infancy.  The  possibility  of  tuber- 
culous peritonitis  must  always  be  remembered  in  any  patient  who 
has  developed  persistent  abdominal  distention. 

The  diagnosis  of  tuberculous  peritonitis  in  this  stage  usually  de- 
pends on  establishing  the  presence  of  tuberculous  infection  from  other 
evidence,  as  described  under  the  general  diagnosis  of  tuberculosis. 

PROGNOSIS. — Among  the  secondary  manifestations  of  tuber- 
culosis in  early  life,  peritonitis  stands  about  midway  in  seriousness. 
It  is  a  less  unfavorable  manifestation  of  tuberculous  infection  than 
is  acute  miliary  tuberculosis,  or  tuberculous  bronchopneumonia.  On 
the  other  hand,  it  is  less  favorable  than  tuberculous  pleurisy,  or 
tuberculous  disease  of  the  bones  and  joints.  The  prognosis  varies 
according  to  the  age  of  the  patient  and  according  to  the  character 
of  the  lesions  in  the  abdominal  cavity.  In  considering  tuberculous 
infection  in  general,  we  have  seen  that  the  younger  the  child,  the 
less  fiighly  developed  is  the  capacity  of  resistance  against  the  exten- 
sion of  tuberculous  lesions.  Consequently,  the  outlook  in  tuber- 
culous peritonitis  is  grave  in  young  children,  and  is  particularly  bad 
during  the  first  three  years  of  life.  The  majority  of  cases  at  this 
age  terminate  fatally.  Nevertheless,  it  should  be  remembered  that 
the  outlook  is  never  hopeless  until  the  final  stage  of  the  fibrous  form 
has  been  reached.  A  few  children  in  the  first  three  years  of  life 
recover  from  tuberculous  peritonitis,  particularly  if  they  have  the 
ascitic  form  of  the  disease. 

The  prognosis  is  much  better  in  older  children.  The  capacity  of 
resistance  against  the  infection  is  more  highly  developed,  and  many 
cases,  if  not  the  majority  of  cases  in  older  children,  make  a  spon- 
taneous and  complete  recovery. 

The  outlook  is*  very  much  better  in  the  ascitic  form  than  in  the 
fibrous  form,  in  spite  of  the  fact  that  the  former  represents  a  more 
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acute  process  than  the  latter.  It  is  probable  that  in  spite  of  the 
acuteness  of  the  process,  the  rapid  formation  of  ascites  represents 
a  higher  power  of  local  resistance  on  the  part  of  the  peritoneum  than 
does  the  fibroid  reaction  of  the  more  chronic  form.  In  an  older 
child  with  the  ascitic  form  of  the  disease,  and  with  no  secondary 
manifestations  of  tuberculosis  other  than  the  process  in  the  abdom- 
inal cavity,  the  outlook  is  very  good.  In  an  older  child  with  the 
fibrous  form  of  the  disease,  the  process  not  having  advanced  into 
its  final  stage,  the  chances  are  perhaps  about  even.  When  the  disease 
has  reached  the  final  stage  of  the  fibrous  form,  the  outlook  is  prac- 
tically hopeless. 

The  prognosis  is  further  complicated  by  the  liability  in  early  life 
to  the  development  at  any  time  of  other  more  imfavorable  mani- 
festations of  the  tuberculous  infection. 

TREATMENT. — ^The  general  treatment  of  tuberculous  perito- 
nitis is  that  of  tuberculosis  in  general,  and  this  has  been  thoroughly 
described  in  the  article  on  Tuberculosis  in  Volume  I.  The'  fresh 
air  treatment  should  be  carried  out  with  the  greatest  thoroughness, 
and  the  most  careful  attention  should  be  paid  to  the  feeding  and 
to  the  improvement  of  the  general  nutrition.  The  only  modifica- 
tion of  the  general  treatment  of  tuberculosis  required  by  the  com- 
parative acuteness  of  the  process,  and  by  its  localization  in  the  ab- 
dominal cavity,  is  that  the  child  should  be  kept  in  a  recumbent 
position.  The  patients  should  be  kept  in  bed  imtil  distinct  signs 
of  progressive  improvement  are  manifest.  They  should,  however, 
sleep  outdoors  and  spend  all  their  time  in  the  open  air.  Under  this 
general  hygienic  and  dietetic  treatment,  a  good  proportion  of  cases 
of  tuberctdous  peritonitis,  particularly  in  older  diildren,  will  arrive 
at  complete  recovery.  Symptomatic  treatment  is  rarely  required. 
Drugs  play  little  if  any  part  in  the  treatment  of  tuberculous  peri-? 
tonitis.  Pain  is  almost  never  severe  enough  to  require  opiates,  and 
the  colicky  pains  which  are  sometimes  seen  in  the  disease  can  be  con- 
trolled by  simple  methods  such  as  hot  applications  to  the  abdomen. 
The  bowels  must,  of  course,  be  kept  open  by  appropriate  measures. 
The  tympanites  is  to  be  relieved  by  cathartics,  enemata,  and  turpen- 
tine stupes;  sometimes  the  rectal  tube  is  required  to  get  rid  of  the 
accumulated  gas.  The  ascites  in  tuberculous  peritonitis  does  not 
often  become  sufficiently  marked  to  require  paracentesis  of  the 
abdominal  cavity.  This  procedure  should  not  be  employed  unless 
the  accumulation  of  fluid  becomes  sufficiently  great  to  embarrass 
either  the  circulatory  or  the  respiratory  function. 

There  are  three  methods  of  treatment  which  at  various  times 
have  been  advocated  as  having  a  curative  influence  on  the  tuber- 
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ojIous  process  in  the  abdominal  cavity.     These  arc  tuberculin  in- 
jections, heliotherapy,  and  laparotomy. 

The  value  of  therapeutic  injections  of  tuberculin  in  the  treatment 
of  chronic  tuberculosis  has  been  discussed  in  the  article  on  Tuber- 
culosis in  Volume  I.  There  is  no  conclusive  evidence  that  tuber- 
culin is  of  value  in  promoting  recovery  in  tuberculous  peritonitis. 
On  the  other  hand,  there  is  a  possibility  that  it  may  be  of  benefit, 
and  when  properly  carried  out,  it  can  do  no  harm.  In  any  case 
of  tuberculous  peritonitis  which  is  progressing  unfavorably  under 
general  hygienic  treatment,  I  should  advocate  the  use  of  tuberculin, 
the  treatment  being  carried  out  in  the  way  described  for  the  treat- 
ment of  the  chronic  primary  stage  of  the  disease.     (See  Vol.  I,  page 

735-)  ^ 
Heliotherapy,  or  the  exposure  of  the  child's  body  to  the  direct 

rays  of  the  sun,  has  been  much  vaunted  as  a  treatment  for  tuber- 
culous peritonitis  and  for  tuberculous  joint  disease.  Those  who  have 
employed  this  method  of  treatment  are  very  enthusiastic  in  its  favor. 
The  treatment  consists  in  stripping  the  child  naked  and  allowing  it 
to  lie  exposed  in  the  sunlight.  The  exposure  should  at  the  begin- 
ning be  only  a  few  minutes  in  length,  and  the  time  is  then  gradu- 
ally lengthened  until  its  duration  is  three  or  four  hours.  I  have  had 
no  personal  experience  with  this  treatment,  but  must  confess  that 
I  have  been  favorably  impressed  with  the  reports  which  I  have  read. 
Laparotomy  was  at  one  time  widely  advocated  as  a  procedure 
having  a  specific  influence  in  the  cure  of  tuberculous  peritonitis. 
This  was  at  a  time  when  the  fresh  air  and  dietetic  treatment  of  the 
disease  was  not  so  thoroughly  carried  out  as  at  present.  The  patients 
in  whom  operative  treatment  was  employed  were  often  sent  to  con- 
valescent homes,  or  to  other  places  where  a  more  thorough  fresh 
air  treatment  could  be  realized.  I  think  it  is  for  this  reason  that 
the  first  reports  of  the  results  of  operative  treatment  were  so  favor- 
able. More  recent  reports  have  not  shown  suflicient  evidence  of 
favorable  results  from  laparotomy  to  warrant  its  use  as  a  routine 
measure  in  tuberculous  peritonitis.  A  comparison  between  cases 
treated  by  operation  and  cases  treated  by  thorough  hygienic  and 
dietetic  measures,  has  not  shown  any  advantage  in  favor  of  the 
former.  Nevertheless,  there  is  a  possibiUty  that  operation  may  be 
of  value  in  certain  cases.  The  most  favorable  results  have  been 
obtained  with  the  ascitic  forn>  of  the  disease.  I  should  consider 
operative  treatment  under  the  following  circumstances:  i.  In  a  case 
of  the  ascitic  type  not  progressing  favorably  under  the  other  avail- 
able methods  of  treatment.  2.  In  cases  with  intestinal  obstruction 
due  to  fibrous  adhesions,  or  with  severe  recurrent  coHcky  pains,  show- 
ing no  tendency  to  improve  with  other  available  methods  of  treat- 
ment.   3.  In  cases  in  which  suppuration  has  occurred.    It  must  be 
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remembered  that  except  in  the  ascitic  type  of  the  disease,  a  certain 
amount  of  danger  attends  the  operation,  as  the  fibrous  adhesions 
often  cannot  be  relieved  except  at  the  risk  of  an  injury  to  the  intes- 
tines, which  may  result  in  fecal  fistulae.  I  have  advocated  opera- 
tive treatment  in  very  few  cases  of  tuberculous  peritonitis,  and 
have  seen  many  cases  recover  completely  under  the  general  treat- 
ment of  tuberculosis. 
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DISEASES  OF  THE   KIDNEYS 

I.     CONGENITAL  MALFORMATIONS 

Developmental  lesions  of  the  kidneys  are  not  infrequent  in  com- 
parison with  malformations  of  other  organs,  but  are  rare  in  com- 
parison with  the  diseases  of  the  kidney  due  to  other  causes.  Many 
of  them  have  no  practical  clinical  significance.  Absence  of  the  kid- 
neys is  very  rare,  is  usually  accompanied  by  other  severe  deformities, 
and  is  incompatible  with  life.  Absence  of  one  kidney ,  while  less  un- 
common than  absence  of  both,  is  still  a  very  rare  anomaly.  Various 
defects  in  the  development  of  one  kidney,  usually  the  left,  are  some- 
times found  at  autopsy.  Perhaps  the  most  frequent  of  the  rare 
anomalies  are  fusion  of  the  kidneys,  or  horseshoe  kidney.  Super- 
numerary ureters  are  sometimes  found. 

The  only  developmental  lesions  of  the  kidneys  which  ever  have 
any  significance  in  practical  diagnosis,  are  hydronephrosis,  congenital 
cystic  kidney,  and  displacements  of  the  kidney. 

HYDRONEPHROSIS 

Hydronephrosis,  or  "water-bag  kidney"  is  a  condition  of  dilata- 
tion of  the  pelvis  of  the  kidney,  with  atrophy  of  the  renal  parenchyma. 

ETIOLOGY. — The  condition  may  be  either  congenital  or  acquired. 
The  majority  of  the  cases  encountered  in  early  life  are  of  congenital 
origin,  and  it  is  for  this  reason  that  the  disease  is  classified  among 
the  malformations.  The  causes  of  the  congenital  t>'pe  are  malfor- 
mations affecting  the  ureters  or  the  urethra,  such  as  atresia  of  the 
ureter,  abnormal  valvular  formation,  or  congenital  phimosis.  These 
lesions  obstruct  the  flow  of  urine  from  the  kidney.  In  some  cases 
an  obstruction  cannot  be  found  at  autopsy. 

The  acquired  cases  are  usually  not  seen  until  later  childhood. 
The  causes  are  acquired  conditions  obstructing  the  flow  of  urine 
from  the  kidneys,  such  as  inflammation  of  the  ureter,  concretions,  or 
the  pressure  on  the  ureter  of  a  tumor. 
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PATHOLOGICAL  ANATOMY —There  is  a  variable  daatation 
of  the  pelvis  and  calices  of  the  kidney.  The  mechanical  effect  of  the 
pressure  causes  a  variable  amount  of  atrophy  of  the  renal  parenchyma. 
In  slightly  marked  cases  the  dilatation  of  the  pelvis  is  slight  or  mode- 
rate, and  the  renal  parenchyma  shows  little  atrophy,  or  later  it 
may  show  the  lesions  of  a  chronic  nephritis.  In  marked  cases  the 
dilatation  of  the  renal  pelvis  is  so  enormous  that  a  large  bag  filled 
with  fluid  is  formed,  or  a  number  of  large  communicating  pockets, 
surrounded  by  only  a  thin  layer  of  renal  cortex. 

In  the  congenital  cases,  either  one  kidney  or  both  may  be  affected. 
In  the  acquired  cases  the  condition  is  usually  xmilateral.  When  the 
point  of  obstruction  is  in  the  ureter,  the  part  of  the  ureter  above 
the  constriction  is  widely  dilated.  When  the  obstruction  is  in  the 
urethra,  both  ureters  are  widely  dilated  throughout  their  entire 
extent. 

The  congenital  form  of  hydronephrosis  is  often  accompanied  by 
other  malformations  of  the  geni to-urinary  system.  There  is  usually 
also  marked  hypertrophy  of  the  bladder. 

SYMPTOMS. — In  the  congenital  cases  there  are  no  s)anptoms 
other  than  the  abdominal  tumor.  There  are  usually  no  symptoms 
in  the  acquired  form,  but  there  are  cases  on  record  with  sudden 
obstruction  and  acute  development  of  hydronephrosis,  in  which  there 
was  abdominal  pain,  vomiting,  and  symptoms  of  uremia. 

In  congenital  double  hydronephrosis,  death  occurs  in  early  infancy, 
often  before  a  diagnosis  can  be  made.  In  some  cases  fluctuating 
tumors,  which  may  reach  a  large  size,  may  be  felt  on  both  sides  of 
the  abdomen  in  the  region  of  the  kidney.  In  other  cases  no  renal 
tumor  can  be  detected,  but  a  hypertrophied  bladder,  appearing  as 
a  hard  rounded  tumor,  can  be  made  out. 

In  the  unilateral  cases,  there  are  usually  no  symptoms  until  the 
appearance  of  a  tumor.  The  tumor  may  be  situated  in  the  upper 
lumbar  region,  or  may  be  so  large  as  to  fill  the  entire  abdomen.  The 
character  of  the  tumor  is  recognized  by  the  fluctuation  obtained  on 
palpation.  The  tumor  is  not  tender.  Urinary  symptoms  are  usually 
absent  until  a  late  stage  of  the  disease,  when  the  urine  may  show 
the  characteristics  of  a  chronic  nephritis. 

DIAGNOSIS. — No  diagnosis  of  hydronephrosis  can  be  made  until 
the  appearance  of  the  characteristic  tumor;  consequently  many  cases, 
especially  the  congenital  bilateral  forms,  are  not  recognized  during  life. 

A  fluctuating  tumor  in  the  upper  lumbar  region  should  always 
suggest  hydronephrosis.  The  other  conditions  giving  a  tumor  in  this 
region  are  malignant  tumor  of  the  kidney,  perinephritic  abscess,  and 
congenital  cystic  kidney.  In  malignant  tumor  there  is  no  fluctuation. 
In  perinephritic  abscess  there  is  usually  fever  and  tenderness,  and 
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fluctuation  can  usually  not  be  easily  obtained.  In  congenital  cystic 
kidney,  fluctuation  can  often  not  be  obtained,  and  when  present  it 
is  less  marked  than  in  hydronephrosis.  The  diagnosis  can  be  made 
positive  by  aspiration. 

When  the  tumor  is  so  large  as  to  fill  the  abdomen,  ascites  must 
be  excluded.  In  hydronephrosis  the  dulness  does  not  shift  with 
change  of  position.  A  positive  diagnosis  can  only  be  made  by  aspi- 
ration, and  depends  on  the  fact  that  the  fluid  obtained  contains  urates 
and  urea. 

PROGNOSIS. — Bilateral  cases  are  usually  fatal  within  a  year. 
In  imilateral  cases  the  duration  of  life  is  indefinite.  There  is  no 
tendency  toward  spontaneous  cure,  and  in  most  cases  death  occurs 
from  some  intercurrent  infection  before  adult  life  is  reached.  Opera- 
tion gives  the  only  hope  of  relief. 

TREATMENT. — In  cases  of  unilateral  hydronephrosis,  in  which 
the  other  kidney  is  normal,  nephrectomy  should  be  performed.  In 
cases  occurring  in  children  over  three  years,  the  other  kidney  is  usu- 
ally normal,  and  this  fact  is  shown  by  the  secretion  of  a  normal 
urine.  Nephrectomy,  while  a  grave  operation,  is  not  serious  enough 
to  be  contraindicated  in  so  grave  a  condition.  It  will  bring  about 
a  complete  cure.    Aspiration  will  only  give  temporary  relief. 

CONGENITAL  CYSTIC  KIDNEY 

This  malformation,  while  rare,  may  be  clinically  recognizable  in 
infants. 

ETIOLOGY. — Virchow  believed  that  the  condition  was  one  of 
retention  cysts  caused  by  obstruction  of  the  urinary  ducts.  A  more 
plausible  theory  is  that  the  condition  represents  a  true  develop- 
mental anomaly,  with  the  formation  of  cysts  instead  of  normal 
renal  tissue. 

PATHOLOGICAL  ANATOMY.— The  condition  is  usuaUy  bUat- 
eral.  The  kidneys  may  be  of  normal  size,  with  the  surface  studded 
with  cysts  varying  from  the  size  of  a  pin's  head  to  that  of  a  pea. 
The  entire  substance  of  the  kidneys  may  consist  of  similar  cysts 
held  together  by  connective  tissue.  In  some  cases  the  cysts  are 
fewer  in  number. 

In  another  more  rare  tA-pe,  the  kidneys  are  enormously  enlarged, 
and  may  fill  the  entire  abdominal  cavity  and  interfere  with  the 
birth  of  the  child.    In  this  type  the  individual  cysts  are  large. 

SYMPTOMS. — The  type  without  renal  enlargement  shows  no 
clinical  manifestations,  and  is  only  recognized  at  autopsy.  The 
second  type  is  recognized  by  the  presence  of  an  abdominal  tumor 
at  birth. 
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PROGNOSIS. — ^The  duration  of  life  depends  on  the  amount  of 
normal  renal  parenchyma  which  is  present.  A  few  cases  with  small 
cysts  have  lived  for  a  number  of  years.  In  the  second  type  with 
tumor,  death  usually  occurs  in  early  infancy. 

TREATMENT. — ^As  the  condition"  is  usually  bilateral,  no  treat- 
ment is  available.  Only  in  the  case  of  xmilateral  tumor,  with  normal 
urinary  secretion,  should  operation  be  considered. 

DISPLACEMENT  OF  THE  KIDNEYS 

There  are  two  types  of  displacement  of  the  kidney  seen  as  a  con- 
genital condition  in  infancy.  One  is  dystopia^  or  downward  dis- 
placement, a  true  developmental  malformation  which  is  extremely 
rare.  The  left  kidney  is  the  one  usually  involved.  The  practical 
significance  of  the  condition  lies  in  the  fact  that  the  displaced  kidney 
is  palpable  as  an  immovable  tumor  low  down  in  the  abdomen.  There 
are  rare  instances  on  record  in  which  such  a  tumor  has  been  con- 
founded in  differential  diagnosis  with  pelvic  new  growths,  fecal  con- 
cretions, enlarged  glands,  appendicitis,  and  intussusception.  The 
results  of  careful  palpation  are  important  in  establishing  a  diagnosis 
in  such  cases. 

The  other  type  of  displacement  is  movable  kidney.  This  is  more 
common  than  dystopia,  but  nevertheless  the  congenital  form,  which 
is  the  only  one  seen  in  early  life,  is  very  rare.  The  cause  is  prob- 
ably a  developmental  anomaly  involving  the  mesentery  and  renal 
blood  vessels,  which  results  in  the  kidney  having  too  long  a  pedicle. 
The  condition  may  be  unilateral  or  bilateral;  it  is  most  often  imi- 
lateral,  and  usually  involves  the  right  kidney. 

SYMPTOMS. — The  condition  may  exist  without  any  symptoms, 
and  be  discovered  accidentally  at  any  time  throughout  childhood 
in  the  course  of  an  abdominal  examination.  There  is  sometimes  a 
feeling  of  heaviness  and  pressure  in  the  abdomen.  Attacks  of  pain 
radiating  into  the  extremities,  appearing  most  often  after  a  mechan- 
ical jar,  are  sometimes  seen,  but  the  severe  paroxysms  with  collapse 
and  fainting,  due  to  torsion,  are  practically  unknown  in  early  life. 

DIAGNOSIS. — The  diagnosis  is  made  by  palpation.  In  spite  of 
the  relatively  large  size  of  the  kidney  in  early  life,  the  organ  is  not 
normally  palpable.  In  floating  kidney  palpation  reveals  a  movable, 
smooth,  oval  tumor  which  can  easily  be  pushed  into  its  normal 
position. 

TREATMENT. — The  hygienic  surroundings  of  the  patient  should 
be  regulated,  with  careful  attention  to  diet,  bowels,  fresh  air,  exer- 
cise, and  so  forth.  The  kidney  after  being  Replaced  must  be  retained 
in  normal  position  by  a  well-fitted  abdominal  belt.  Operation  is 
rarely  required  in  early  life. 


11.    NEW  GROWTHS 

The  tumors  of  the  kidney  encountered  in  early  life  are  usually 
malignant.  Occasionally  benign  tumors  not  large  enough  to  be 
clinically  recognizable,  are  found  at  autopsy.  In  very  rare  instances 
a  clinically  recognizable  tumor  of  the  kidney  may  prove  to  be  of  a 
benign  form. 

MALIGNANT  TUMORS  OF  THE  KIDNEY 

ETIOLOGY. — Malignant  tumors  of  the  kidney  are  more  common 
in  childhood  than  in  adult  life.  The  majority  of  cases  are  seen  in 
early  childhood.    The  new  growth  may  be  congenital. 

PATHOLOGICAL  ANATOMY.— In  the  great  majority  of  cases, 
the  new  growth  is  some  variety  of  sarcoma.  Carcinoma  is  extremely 
rare.  Birch-Hirschfeld  groups  the  malignant  tumors  of  the  kidne)rs 
imdcr  the  term  embryonal  adenosarcomata.  The  h>pemephroma, 
originating  in  adrenal  cells  embedded  in  the  kidney,  must  be  included 
among  the  varieties  found. 

The  new  growth  may  start  in  the  cortex  or  pelvis  of  the  kidney, 
or  in  the  adrenal.  It  may  invade  the  whole  kidney,  leaving  no  re- 
maining trace  of  renal  tissue,  or  it  may  grow  from  one  side  of  the 
organ.  A  ver}-  large  irregular  tumor  is  usually  formed.  The  tumors 
are  often  soft,  but  are  rarely  cystic.  There  may  be  secondary  metas- 
tases in  the  liver,  lungs,  retroperitoneal  glands,  intestines,  pancreas, 
or  in  the  other  kidnev. 

The  growth  of  the  tumor  usually  causes  a  localized  chronic  fibrous 
peritonitis,  and  the  tumor  may  become  adherent  to  all  the  neigh- 
boring abdominal  organs.  The  weight  of  these  tumors  is  usuaJIy 
from  SLX  to  fifteen  pounds,  but  larger  growths  have  been  reported. 

SYMPTOMS. — The  only  characteristic  clinical  manifestation  is 
the  tumor,  and  enlargement  of  the  abdomen  is  usually  the  first  sign 
suggesting  disease  which  is  noted  by  the  chikFs  parents.  Occasionally 
hematuria  is  the  first  symptom  noted.  The  parents  often  discover 
the  solid  tumor  themselves  before  bringing  the  child  to  the  physician. 

In  the  early  stages  the  tumor  is  found  in  the  loin.  Its  growth  is 
rapid,  and  it  grows  forward  toward  the  median  line.  On  palpation 
the  tumor  is  most  often  solid,  but  occasionally  is  soft,  although 
distinct  fluctuation  is  never  detected.  The  mass  is  usually  irregular, 
rounded,  and  does  not  have  a  sharply  defined  border.  The  surface 
may  be  smooth  or  irregular.  There  is  no  tenderness.  Before  the 
tumor  has  attained  a  very  large  size  it  is  usually  possible  to  deter- 
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mine  by  careful  palpation  that,  although  the  mass  may  be  movable, 
its  point  of  attachment  is  near  the  spine  in  the  lumbar  region. 

As  the  tumor  grows,  it  occupies  more  and  more  of  the  abdominal 
cavity,  and  may  fill  almost  the  entire  abdomen,  displacing  the  liver, 
spleen,  intestines  and  lungs.  In  this  stage  a  much  enlarged  abdomen 
is  found,  in  which  palpation  immediately  discloses  the  enormous 
solid  mass. 

Hematuria  is  a  common  symptom,  and  may  be  present  in  any 
stage  of  the  disease.  The  urine  may  be  macroscopically  bloody,  or 
the  amoimt  of  blood  may  be  so  small  that  it  can  only  be  detected  with 
the  microscope.  Pain  is  a  rare  symptom.  In  the  later  stages  of  the 
disease,  cachexia  develops  rapidly,  while  the  tumor  continues  to  grow. 

Various  symptoms  may  be  produced  by  pressure  of  the  tumor 
upon  adjoining  structures.  The  most  common  are  s>Tnptoms  of 
indigestion,  cough,  and  edema  of  the  lower  extremities. 

The  disease  runs  a  fairly  rapid  course,  and  progresses  steadily 
toward  a  fatal  ending  from  cachexia  and  exhaustion.  In  cases  not 
operated  upon,  the  duration  of  the  disease  from  the  time  the  tumor 
is  first  discovered  varies  from  two  months  to  a  year. 

DIAGNOSIS. — Malignant  new  growth  is  the  only  common  cause 
of  a  solid  tumor  in  the  abdominal  cavity.  The  important  points 
in  favor  of  a  diagnosis  of  sarcoma  of  the  kidney  are  the  age  of  the 
patient  (most  cases  are  under  five  years),  the  solid  character  of  the 
tumor,  its  point  of  attachment  in  the  lumbar  region,  its  steady  and 
comparatively  rapid  growth,  and  the  occurrence  of  hematuria. 

The  only  difficulty  in  diagnosis  arises  from  the  fact  that  the  physi- 
cian cannot  always  be  certain  that  the  mass  felt  on  palpation  repre- 
sents a  tumor  connected  with  the  kidney.     The  conditions  which 
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most  commonly  have  to  be  considered  in  differential  diagnosis,  are 
enlargement  of  the  spleen,  tumor  of  the  liver,  a  mass  of  tubercu- 
lous mesenteric  lymphnodes,  hydronephrosis,  perinephritic  abscess, 
and  dermoid  cyst  of  the  ovary. 

Enlarged  Spleen. — This  may  cause  a  large  mass  to  be  felt  on  the 
left  side  of  the  abdomen.  The  tumor  caused  by  an  enlarged  spleen 
is  more  superficial,  and  has  a  smooth  surface,  and  a  defined  edge, 
whereas  the  tumor  of  renal  sarcoma  appears  to  extend  deep  into 
the  abdominal  cavity,  often  has  an  irregular  or  nodular  surface,  and 
has  an  irregular  outline  without  well-dermcd  borders.  A  point  of 
great  importance  is  that  if  any  superficial  tympanitic  resonance  on 
percussion  can  be  obtained  over  the  tumor,  it  is  a  renal  growth,  not 
an  enlarged  spleen.  This  is  because  an  enlarged  spleen  pushes  aside 
the  intestines  and  lies  directly  under  the  abdominal  wall,  whereas  a 
renal  tumor  cannot  push  aside  the  descending  colon,  which  is  attached 
to  the  surface  of  the  growth  unless  there  be  a  liberal  mesocolon. 
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Tumors  of  the  Liver, — These  are  much  more  imcommon  m  early 
life  than  are  tumors  of  the  kidney,  but  when  present  and  deep- 
seated,  they  often  give  rise  to  great  difficulty  in  diagnosis.  The 
possibility  of  diagnosis  depends  upon  whether  the  physician,  by  care- 
ful palpation,  can  make  out  a  definite  connection  of  the  tumor  with 
the  substance  of  the  liver.  In  sarcoma  of  the  kidney  there  is  often 
a  palpable  depression  between  the  mass  and  the  edge  of  the  liver, 
which  is  of  great  help  in  diagnosis.  If  hematuria  be  present,  the 
diagnosis  of  renal  sarcoma  is  confirmed.  In  cases  of  doubt  in  chil- 
dren, it  is  better  to  consider  that  tumors  are  probably  of  renal  origin, 
unless  they  can  definitely  be  connected  with  the  liver. 

Tabes  Mesenterica. — ^A  mass  of  tuberculous  lymphnodes,  or  a 
thickened  omentum  in  tuberculous  peritonitis,  may  present  a  palp- 
able  tumor  in  the  abdominal  cavity.  The  tumor  caused  by  a  thick- 
ened omentum  is  rarely  in  a  situation  such  that  it  could  be  mistaken 
for  a  renal  growth.  A  mass  of  tuberculous  l>Tiiphnodes  is  usually 
more  movable  than  renal  sarcoma,  but  the  diagnosis  may  be  very 
difficult,  depending  upon  whether  there  be  hematuria  on  the  one 
hand,  or  other  evidences  of  tuberculous  infection  on  the  other.  Of 
course  during  the  period  subsequent  to  the  first  observation,  the 
steady  growth  of  the  mass,  and  the  large  size  attained,  clearly  reveals 
the  nature  of  the  disease. 

Hydronephrosis, — The  differentiation  of  this  condition  from  renal 
sarcoma  depends  on  the  distinct  fluctuation  which  is  obtained  on 
palpation,  and  on  the  absence  of  hematuria. 

Perinephritic  Abscess. — In  this  condition  the  outlines  of  the  mass 
are  even  less  defined  than  in  renal  sarcoma.  The  mass  is  usually 
tender  to  palpation,  and  fever  is  usually  present. 

Dermoid  Cyst  of  the  Ovary, — This  is  very  rare  in  early  life.  The 
diagnosis  depends  on  the  ability  to  recognize  on  palpation  that  the 
tumor  originates  in  the  pelvis. 

PROGNOSIS. — ^The  prognosis  is  hopeless  without  surgical  inter- 
ference. 

TREATMENT. — Operation,  with  removal  of  the  growth,  is  indi- 
cated in  every  case  in  which  the  diagnosis  of  malignant  tumor  of 
the  kidney  is  made.  The  operation  is  a  serious  one,  and  has  a  fairly 
high  immediate  mortality.  This  is  because  in  many  cases  the  diffi- 
culty and  shock  of  the  operation  are  much  increased  by  the  adhesions 
which  have  formed  between  the  tumor  and  neighboring  organs.  Of 
the  cases  which  survive  the  operation,  in  a  certain  number  recur- 
rences occur  in  the  opposite  kidney,  or  death  occurs  from  metastases 
into  other  organs.  Nevertheless  the  number  of  cases  in  which  per- 
manent recovery  has  followed  the  operation  has  been  sufficiently 
great  to  warrant  this  treatment  as  a  routine  in  so  fatal  a  disease. 


III.    FUNCTIONAL  DISTURBANCES 

The  multiple  factors  acting  from  outside  the  body,  such  as  un- 
favorable conditions  of  hygiene  and  environment,  have  less  influence 
upon  the  function  of  the  kidneys  than  upon  that  of  other  organs  of 
the  body,  such  as,  for  example,  those  of  the  digestive  or  nervous 
systems.  For  this  reason  there  are  few  diseases  which  are  primarily 
disturbances  of  renal  function.  The  function  of  the  kidneys  is 
distxirbed  mainly  by  the  systemic  effects  of  other  well-recognized 
diseased  conditions,  and  the  clinical  manifestations  of  fimctional 
renal  disturbance  are  mainly  secondary,  and  appear  as  symptoms 
of  the  primary  disease.  In  diabetes  insipidus  it  is  an.  open  question 
whether  or  not  this  disease  represents  a  primary  disturbance  of 
renal  function,  or  whether  it  represents  a  disturbance  secondary  to 
a  general  constitutional  disturbance  or  to  a  disturbance  of  the  func- 
tion of  the  nervous  system.  Orthostatic  or  cyclic  albuminuria  prob- 
ably represents  the  most  typical  primary  distxirbance  of  the  fimc- 
tion  of  the  kidneys.  The  only  other  pathological  process  which 
represents  a  primary  disturbance  of  the  renal  function  is  the  forma- 
tion of  renal  calculi.  The  uric  acid  infarction  observed  in  newborn 
babies  is  a  normal  physiological  process,  which  only  occasionally 
gives  rise  to  symptoms  of  fimctional  disturbance.  It  is  thus  evident 
that  the  primary  functional  disturbances  of  the  kidney  are  com- 
paratively few.  The  chief  function  of  the  kidney  is  the  secretion 
of  the  urine.  The  jnost  common  fimctional  disturbances  of  the 
kidney  are  anomalies  of  the  urinary  secretion,  and  these  are  usually 
secondary  to  recognized  diseases. 

ORTHOSTATIC  ALBUMINURIA 

(Cyclic  Albuminuria)   (Paroxysmal  Albuminuria) 
(Functional  Albuminuria)    (Albuminuria  of  Adolescence) 

The  presence  of  albumin  in  the  urine  is  usually  associated  with 
an  organic  lesion  of  the  kidney,  such  as  is  seen  in  the  various  forms 
of  nephritis  of  toxic  or  infectious  origin.  Even  if  we  leave  aside 
those  cases  in  which  the  presence  in  the  urine  of  some  albumin- 
containing  fluid,  such  as  blood  or  pus,  gives  a  positive  clinical  test 
for  albumin,  albuminuria  of  renal  origin  is  not  always  a  sign  of  an 
organic  lesion  of  the  kidneys.  It  may  represent  a  purely  functional 
disturbance. 

In  considering  functional  albuminuria,  it  is  very  difficult  to  draw 
a  sharp  line  between  the  normal  and  the  pathological.    It  alway« 
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represents  a  functional  disturbance,  but  the  causes  in  many  cases 
are  so  slight,  that  the  presence  of  albumin  in  the  urine  cannot  really 
be  considered  a  manifestation  of  disease.  At  the  other  extreme 
are  cases  in  which  albuminuria  without  organic  lesions  of  the  kidney 
is  associated  with' multiple  other  signs  of  disease.  Between  these 
two  extremes  are  every  variation  in  severity. 

Transient  albuminuria  is  seen  at  times  after  excessive  physical 
exertion,  after  relative  over-eatings  after  cold  baths,  and  after  exces- 
sive emotional  excitement.  It  has  been  produced  by  the  palpation 
of  normal  kidneys.  In  a  certain  number  of  normal  children,  during 
the  period  of  approaching  puberty,  there  is  a  form  of  albuminuria 
which  comes  and  goes  with  a  certain  periodic  regularity.  The  re- 
peated finding  of  albumin  in  the  urine  of  such  cases  is  strongly  sugges- 
tive of  nephritis,  but  the  entire  absence  of  other  signs  of  disease,  and 
the  uniformly  favorable  prognosis,  makes  the  recognition  of  the 
functional  nature  of  the  albuminuria  a  matter  of  great  importance. 

Various  names  have  been  applied  to  this  recurrent  transient  form 
of  albuminuria.  Pavy,  its  discoverer,  called  it  cyclic  albuminuria^ 
on  account  of  the  tendency  of  the  albumin  to  appear  only  in  the 
urine  passed  at  a  particular  time  of  day.  If  a  normal  child  of  an 
age  approaching  that  of  puberty  be  made  to  kneel  in  an  upright 
position,  a  transient  albuminuria  will  often  appear.  As  in  the  re- 
current cases  the  albumin  is  usually  found  in  the  urine  passed  toward 
the  end  of  the  day,  its  appearance  would  seem  to  be  connected  with 
the  upright  position.  Stirling  first  called  the  disturbance  ^'postural 
albuminuria^'^  The  term  most  commonly  employed  at  the  present 
day,  ^^orthostatic  albuminuria,^^  has  the  same  origin.  This  name 
lays  stress  on  the  upright  position  as  an  etiological  factor,  but  this 
is  probably  not  a  factor  in  all  cases.  It  is  German  writers  in  partic- 
ular who  have  laid  stress  on  the  postural  clement  in  etiology.  French 
writers  have  insisted  on  a  sharp  differentiation  of  the  orthostatic 
form  from  other  forms  of  transient  albuminuria,  recognizing  not 
only  a  "cyclic"  form  not  due  to  posture,  but  also  a  "hepatogenous," 
"digestive,"  and  "pre tuberculous"  form. 

ETIOLOGY.  Occurrence. — Orthostatic  albuminuria  is  seen 
most  often  in  later  childhood,  rarely  occurring  except  between  the 
ages  of  seven  and  fourteen  years.  It  is  most  common  between  eleven 
and  fourteen.  The  number  of  girls  predominates  over  that  of  boys. 
The  majority  of  cases  are  probably  overlooked,  because  routine  ex- 
aminations of  the  urine  of  children  apparently  normal  are  rarely 
made.  German  figures  based  on  the  investigation  of  a  series  of 
school  children  give  the  frequency  of  occurrence  as  varying  from 
5  per  cent  to  30  per  cent. 

The  element  of  heredity  has  been  observed  in  numerous  instances. 
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The  occurrence  of  more  than  one  case  in  a  family  is  not  rare.  The 
disease  is  commoner  in  the  children  of  the  proletariat  than  in  those 
of  the  well-to-do.  Tuberculosis  and  neuropathy  are  the  principal 
positive  findings  in  the  family  history. 

Pathogenesis. — ^While  some  light  has  been  thrown  on  the  etio- 
logical factors  which  produce  this  functional  disturbance,  many 
questions  remain  unanswered.  The  weight  of  evidence  is  decidedly 
against  the  view  that  the  disturbance  represents  a  very  slight  mild 
grade  of  nephritis. 

The  view  of  the  pathogenesis  of  the  disease  which  is  most  generally 
held,  is  that  in  typical  cases  the  appearance  of  albumin  in  the  urine 
is  caused  by  a  change  from  the  recumbetU  to  the  erect  posture.  This 
was  suggested  by  the  usual  absence  of  albumin  in  the  morning  urine, 
and  is  supported  by  certain  convincing  experimental  evidence.  It 
has  been  found  that  recumbency  during  the  day  prevents  the  appear- 
ance of  the  albuminuria,  but  it  reappears  when  the  child  gets  up. 
It  has  further  been  found  that  if  the  patient  gets  up,  but  the  body 
is  supported  by  a  hanging  attachment  to  the  head,  the  albumin  does 
not  appear.  This  suggests  that  it  is  not  merely  the  erect  position 
of  the  body,  but  the  holding  of  the  body  erect,  which  is  of  etiological 
importance.  Jehle  found  in  most  of  his  patients  a  certain  amount 
of  spinal  lordosis.  The  normal  holding  of  the  body  erect  brings 
about  a  certain  amount  of  lordosis  in  the  lumbar  region.  Jehle's 
theory  was  that  this  lordosis  produces  a  fimctional  disturbance  of 
the  kidneys  by  mechanical  action  on  the  renal  circulation. 

There  can  be  no  doubt  that  lordosis,  or  the  position  of  the  spine 
when  the  body  is  held  erect,  is  an  important  factor  in  the  etiology 
of  typical  cases  of  cyclic  albuminuria.  Lordosis  produced  artificially 
has  caused  the  appearance  of  albumin  in  the  urine  of  healthy  chil- 
dren. On  the  other  hand,  there  are  cases  of  marked  lordosis  which 
do  not  show  albuminuria.  Lordosis  is  certainly  not  the  only  factor 
in  the  etiology  of  the  disease. 

The  occurrence  of  cyclic  albuminuria  in  some  children,  and  its 
absence  in  others  can  only  be  explained  by  another  factor,  one  in- 
volving the  general  constitution  of  the  child.  This  constitutional 
factor  is  apparently  present  only  at  a  certain  age.  Little  is  known 
as  to  the  nature  of  such  a  constitutional  factor.  Among  the  causes 
which  have  been  advanced  as  important  in  the  constitutional  tendency 
toward  functional  albuminuria  are  the  following:  (i)  A  general 
asthenic  condition  of  the  child,  possibly  produced  by  the  rapid  growth 
seen  at  this  period  of  life,  and  acting  on  the  kidneys  through  the 
vaso-motor  system.  (2)  A  relative  functional  cardio-vascular  insuf- 
ficiency, with  a  relatively  small  heart  and  arteries,  which  condition 
is  common  at  this  age.  (3)  A  hereditary  tendency  to  functional 
incapacity  of  kidneys.     (4)  Tuberculosis,  or  other  chronic  infections. 

30  vol.  2-B 
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I  would  summarize  as  follows  the  most  probable  theory  of  the 
etiology  of  orthostatic  albuminuria.  The  condition  represents  a 
functional  incapacity  of  the  kidney  produced  by  a  constitutional 
condition.  The  constitutional  condition  probably  has  multiple 
causes.  Acute  infection  may  be  a  contributing  cause.  The  imme- 
diately exciting  cause  is  most  often  the  mechanical  effect  of  the 
slight  lordosis  produced  by  the  erect  posture.  In  some  cases  with 
albuminuria,  which  are  not  so  tjpical  clinically,  lordosis  is  not  the 
immediate  cause,  which  is  unknown. 

SYMPTOMS. — There  are  no  symptoms  peculiar  to  or  character- 
istic of  the  disease,  except  the  albuminuria.  The  symptoms  which 
are  present,  and  which  are  the  cause  of  the  patient  being  brought  to 
the  physician,  are  either  those  of  some  other  definitely  recognizable 
disease,  or  else  are  those  of  the  constitutional  peculiarity  or  abnor- 
mality which  acts  as  the  underlying  predisposing  cause  of  the  func- 
tional disturbance  of  the  kidneys.  In  the  last  years  of  childhood, 
growth  is  very  rapid,  and  children  are  apt  to  outgrow  their  strength. 
The  combination  of  a  hereditary  predisposition  and  this  rapid  growth, 
plus  possible  unfavorable  features  in  the  hygiene  and  environment 
of  the  child,  gives  rise  to  a  certain  amount  of  functional  disturbance 
in  all  parts  of  the  body.  It  is  the  symptoms  of  these  functional 
disturbances  which  are  complained  of. 

Among  the  common  sjinptoms  of  general  functional  disturbance 
in  late  childhood  are  headaches,  a  feeling  of  weakness,  loss  of  desire 
to  play  or  study,  attacks  of  dizziness,  occasionally  even  attacks  of 
syncope,  loss  of  appetite,  occasionally  morning  nausea,  attacks  of 
palpitation  of  the  heart,  *^ stitches"  in  the  side,  pains  in  the  back 
or  limbs,  nosebleeds,  nerv^ous  irritability  and  many  other  complaints 
of  subjective  sensations.  When  the  physician  is  confronted  with  a 
history  of  any  of  these  symptoms,  it  is  his  duty  to  make  a  thorough 
examination  for  the  purpose  of  determining  whether  any  organic 
disease  is  at  the  bottom  of  the  symptoms,  and  if  not,  what  errors 
in  hygiene  are  responsible  for  the  functional  disturbance. 

When  no  evidence  of  definite  organic  disease  is  found,  physical 
examination  often  reveals  various  peculiarities.  The  patient  may 
simply  be  a  child  too  large  for  its  age,  but  otherwise  normal.  The 
child  may  be  thin,  with  poorly  developed  muscles,  and  may  appear 
pale  without  the  blood  showing  the  characteristics  of  anemia.  The 
various  manifestations  enumerated  under  functional  disturbances  of 
the  heart  are  common,  and  there  is  often  evidence  of  poor  peripheral 
circulation.  Systolic  murmurs  without  cardiac  enlargement  or  other 
evidence  of  an  organic  lesion  are  common.  The  blood  pressure  is 
usually  normal,  but  the  pulse  is  often  of  small  volume. 

In  every  case  of  this  kind  a  thorough  investigation  of  the  cause 
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of  the  symptoms  ^should  include  an  examination  of  the  urine.  If 
only  a  single  specimen  be  examined,  the  albuminuria  is  quite  as 
likely  to  be  missed  as  to  be  found.  In  all  cases  a  specimen  of  the 
total  quantity  passed  in  the  twenty-four  hours  should  be  examined 
This  will  show  a  positive  test  for  albumin,  if  functional  albuminuria 
be  present.  I  have  been  called  to  see  a  nimiber  of  cases  for  nephritis 
because  albumin  was  foimd  in  a  particular  single  specimen,  or  in  the 
mixed  twenty-four  hour  quantity.  Other  cases  have  been  sent  to 
me  because  the  physician,  after  repeated  examinations  of  single 
specimens,  foimd  albumin  sometimes  present,  sometimes  absent. 

The  urine  shows  no  abnormality  of  gross  appearance,  daily  quan- 
tity, or  specific  gravity.  The  sediment  often  shows  a  deposit  of 
phosphates  or  urates.  In  girls  there  is  often  mucus,  squamous 
epithelium,  and  leukocytes  from  the  genital  tract.  Renal  casts  are 
usually  absent,  but  sometimes  are  found  in  the  specimens  containing 
albiunin,  so  that  their  presence  does  not  necessarily  mean  nephritis. 

In  order  to  arrive  at  the  correct  diagnosis,  the  physician  must 
order  that  each  specimen  of  urine  passed  be  saved  separately,  and 
the  time  of  passage  recorded  on  a  label.  The  examination  of  these 
separate  specimens  will  show  that  each  day  albumin  is  present  in 
some  specimens,  absent  in  others.  The  specimen  most  likely  to 
contain  albumin,  and  containing  the  largest  quantity,  is  the  second 
passed  after  the  patient  gets  up  in  the  morning.  The  first  morning 
specimen  passed  as  soon  as  the  patient  gets  up  is  usually  free  from 
albumin,  especially  if  the  patient  has  urinated  without  getting  out 
of  bed  during  the  night.  Occasionally  the  secretion  of  albumin  may 
continue  a  short  time  after  the  patient  goes  to  bed,  and  if  no  urine 
be  passed  during  the  night,  a  very  sUght  trace  may  appear  in  the 
first  morning  specimen.  The  presence  or  absence  of  albumin  during 
the  rest  of  the  day  depends  on  the  manner  of  life  of  the  patient.  If 
the  child  is  continuously  up  and  mainly  on  its  feet,  the  quantity  of 
albumni  diminishes,  and  the  specimens  of  urine  passed  toward  night 
are  apt  to  contain  none.  If  the  patient  is  particularly  active  at  any 
period  of  the  day,  the  urine  secreted  during  this  period  is  likely  to 
contain  more  albumin.  If  the  patient  is  recumbent  for  part  of  the 
day,  the  urine  secreted  during  the  period,  or  at  least  during  the  latter 
part  of  this  period,  will  contain  no  albumin.  When  the  patient 
gets  up  after  recumbency,  the  urine  secreted  during  the  period 
right  after  getting  up  will  again  contain  a  maximum  quantity  of 
albumin.  Careful  separation  and  examination  of  the  several  speci- 
mens will  reveal  that  in  typical  cases  it  is  the  change  from  a 
recumbent  to  an  upright  position  which  is  the  chief  cause  of  the 
appearance  of  albuminuria.  During  prolonged  recumbency,  albu- 
minuria will  remain  absent.  The  following  table  shows  the  urinary 
findings  in  a  typical  case  of  orthostatic  albuminuria: 
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Table  66 
Two  Days'  Urinary  Findings  in  OrihostaUc  Albummuria 

DATE 

May  5 


May  6. 


HOUR 

ALBUMIN 

8.00  A.  M. 

0 

X2.00  M. 

Trace 

I.OO  P.  M. 

0 

6.00  P.  M. 

.  Slight  timce 

lO.OO  P.  M. 

Slight  tnure 

7.30  A.  M. 

0 

10.00  A.  M. 
X.OO  P.  M. 

Laige  trace 
Slight  trace 

6.30  P.  M. 

0 

10.30  P.  M. 

0 

The  quantity  of  albumin  is  small,  varying  from  a  slight  trace  to 
.1  per  cent.  The  maximum  is  most  often  described  by  the  term 
** large  trace."  While  the  ordinary  senmi-albumin  is  always  present, 
a  trace  of  nucleo-albumin  is  usually  also  present.  This  is  shown  by 
a  slight  clouding  when  acetic  acid  is  added.  Serum-albumin  is  recog- 
nized by  increased  cloudiness  on  boiling,  or  by  giving  an  increased 
cloudiness  with  potassium  ferrocyanid. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  peculiar  "cydic" 
character  of  the  albuminuria  described  above. 

PROGNOSIS. — The  recognition  of  orthostatic  albuminuria  is 
important  from  the  point  of  view  of  prognosis  rather  than  of  treat- 
ment. The  prognosis  of  orthostatic  albuminuria  is  good.  The  chief 
function  of  the  physician  is  to  relieve  the  minds  of  the  child's  parents, 
who  often  have  been  much  frightened  by  the  suggestion  tiiat  the 
patient  has  Bright's  disease.  Of  course  the  certainty  with  which  a 
favorable  prognosis  can  be  given  depends  upon  the  certainty  of  the 
diagnosis.  While  most  cases  having  orthostatic  albuminuria  have 
been  thought  to  have  nephritis,  a  few  cases  have  been  diagnosed 
as  orthostatic  albuminuria  which  subsequently  developed  a  true 
nephritis.  When  the  albuminuria  shows  the  typical  peculiarities 
described  above,  the  favorable  prognosis  need  not  be  qualified.  When 
the  albuminuria  is  "cyclic,"  but  does  not  show  a  relation  to  the 
change  from  a  recumbent  to  an  upright  position,  the  probabilities 
are  still  strongly  in  favor  of  its  functional  character,  but  there  is  a 
slight  possibility  of  nephritis,  especially  if  casts  be  present.  When 
albumin  is  constantly  present  in  the  urine  without  other  evidence  of 
nephritis,  the  diagnosis  and  prognosis  are  doubtful. 

TREATMENT.— The  treatment  is  principally  that  of  the  under- 
lying constitutional  condition.  Every  feature  in  the  surroundings 
and  daily  life  of  the  patient  should  be  scrutinized,  with  a  view  to 
discovering  and  correcting  all  possible  errors.  The  diet  should  be 
simple,  and  the  daily  life  of  the  child  should  be  that  which  best  con- 
duces to  rugged  physical  development. 
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Although  prolonged  rest  in  bed  will  cause  a  complete  disappear- 
ance of  albumin  from  the  urine  during  the  period  of  recumbency, 
such  a  method  of  treatment  is  most  decidedly  contraindicated.  The 
essential  point  in  treatment  is  not  to  prevent  albuminuria,  but  to 
improve  the  underlying  constitutional  condition.  Preventing  albu- 
minuria does  no  good,  and  as  soon  as  the  patient  gets  up,  albumin 
will  reappear,  perhaps  in  larger  amount  than  before.  Similarly, 
although  exercise  may  increase  the  albuminuria,  it  is  not  contra- 
indicated.  The  normal  activities  of  a  child  of  this  age  should  include 
a  large  amount  of  exercise,  which  is  necessary  for  proper  physical 
development.  It  is  not  a  good  plan  to  restrict  exercise  to  an  amoimt  ^ 
below  the  normal.  Gymnastic  exercises  under  proper  supervision 
are  valuable,  but  should  not  be  allowed  to  take  the  place  of  exercise 
in  the  open  air.  I  allow  patients  with  orthostatic  albuminuria  to 
engage  in  all  the  games  and  sports  proper  for  normal  children  of  the 
same  age  and  physical  development.  Of  course  some  restriction  in 
the  violence  of  the  exercise  allowed  must  be  made  in  cases  with 
relative  functional  insufficiency  of  the  heart.  The  only  restrictions 
peculiar  to  orthostatic  albuminuria  which  I  recommend  are  the  for- 
bidding of  bicycle  riding  and  horseback  riding,  both  of  which  require 
that  the  back  be  held  in  a  more  or  less  fixed  position. 

If  the  physician  remembers  that  orthostatic  albuminuria  requires 
no  specific  treatment,  that  the  great  object  of  treatment  is  to  improve 
the  general  condition  and  favor  rugged  physical  development,  and 
modifies  details  to  suit  individual  constitutional  peculiarities,  the 
functional  disturbance  will  disappear,  usually  within  a  year. 

LITHURIA.     URIC  ACID  INFARCTION 

The  term  lithuria  is  applied  to  a  condition  in  which  there  is  an 
excess  of  uric  acid  and  its  salts  in  the  urine.  One  peculiarity  of 
the  urine  in  early  infancy  is  that  it  contains  a  relatively  small  quan- 
tity of  urea,  and  a  correspondingly  large  quantity  of  uric  acid.  In 
some  forms  of  animal  life,  uric  acid  is  one  of  the  principal  end- 
products  of  protein  metabolism,  and  the  same  peculiarity  apparently 
exists  in  the  metabolism  of  the  human  fetus. 

This  accounts  for  a  condition  nearly  always  foimd  at  autopsy  in 
the  kidneys  of  newborn  infants,  and  of  infants  dying  in  the  first 
ten  days  of  life,  and  which  is  often  found  throughout  the  earlier 
weeks  of  infancy.  It  is  called  the  uric  acid  infarction,  and  consists 
in  a  deposit  in  the  straight  tubules  of  the  kidneys  of  uric  acid  or 
urates.  The  uric  acid  infarction  is  visible  to  the  naked  eye,  appear- 
ing as  fine  yellow,  orange,  or  brownish-yellow  radiating  striae.  There 
may  also  be  granular  deposits  of  urates  in  the  pelvis  of  the  kidney, 
sometimes  with  evidence  of  catarrhal  inflammation,  and  rarely  with 
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blood.  The  cause  of  the  condition  is  a  secretion  of  the  uric  add 
bodies  in  excess  of  the  amount  of  water  necessary  to  keep  them  in 
solution. 

The  uric  acid  infarction  though  a  normal  condition,  may  be  so 
marked  as  to  give  rise  to  symptoms.  The  most  common  s3anptom 
is  a  very  scanty  secretion  of  urine  in  the  first  few  days  of  life.  Occa- 
sionally the  condition  may  cause  anuria  for  the  first  one  or  two  days 
of  life.  In  severe  cases  there  may  be  evidences  of  pain,  especially 
on  urination,  the  pain  being  caused  by  the  passage  of  undissolved 
uric  acid  bodies  which  may  even  be  small  calculi.  Priapism  is  seen 
at  times.  The  urine  passed  is  highly  acid,  causes  a  reddish  staining 
of  the  napkin,  and  may  contain  albumin,  casts,  epithelial  cells,  leuco- 
cytes, blood  corpuscles  and  urates. 

When  the  uric  acid  infarction  of  the  newborn  is  sufficiently  marked 
to  become  a  pathological  condition,  the  treatment  is  to  give  water 
freely,  and  an  alkaline  diuretic.  I  usually  give  acetate  of  potash, 
in  doses  of  one  grain  every  two  hours.  The  treatment  is  continued 
until  the  urinary  secretion  is  fully  established. 

With  the  progress  of  normal  development,  the  tendency  toward 
a  relatively  excessive  formation  of  uric  acid  rapidly  dhninishes. 
Nevertheless  there  is  throughout  infancy  a  tendency  toward  exces- 
sive uric  acid  secretion  at  times.  This  anomaly  of  urinary  secretion 
is  closely  connected  with  disturbances  of  digestion,  nutrition  and 
metabolism.  It  manifests  itself  by  no  symptoms  other  than  the 
appearance  of  a  reddish  stain  upon  the  napkins  of  the  infant.  The 
stain,  while  not  closely  resembling  blood,  is  often  mistaken  for  blood 
by  the  infant's  mother  or  nurse,  and  it  is  sometimes  necessary  for 
the  physician  to  reassure  her  as  to  the  significance  of  the  appearance. 

There  are  some  children  who  show  throughout  infancy  and  child- 
hood a  tendency  toward  attacks  of  highly  acid  urine  in  which  the 
urates  are  in  marked  excess.  This  appears  to  be  due  to  a  constitu- 
tional peculiarity  involving  metabolism,  in  which  heredity  may  be 
an  important  factor.  Various  external  conditions  in  hygiene  and 
environment  may  act  as  contributing  or  precipitating  causes  for  the 
attacks,  but  no  definite  connection  with  the  diet  has  been  established. 
The  condition  is  most  often  seen  in  children  who  are  thin,  nervous, 
mentally  precocious,  and  irritable. 

The  symptoms  of  these  attacks  are  nerv'ous  irritability,  retention 
of  urine,  and  pain  on  urination.  The  patients  are  very  fretful;  the 
urine  is  held  as  long  as  possible,  and  finally  passed  with  a  fit  of  crying 
or  complaint  of  severe  pain.  The  urine  may  be  so  irritating  that  the 
external  genitals  are  reddened  and  swollen;  a  mild  catarrhal  vulvo- 
vaginitis may  appear  in  female  infants.  The  diagnosis  is  made  by 
examination  of  the  urine,  which  is  very  markedly  acid,  and  often 
shows  a  heavy  deposit  of  crystalline  or  amorphous  urates.    The 
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treatment  consists  in  giving  plenty  of  water,  and  acetate  of  potash  in 
doses  appropriate  to  the  age  of  the  child.  If  the  acidity  of  the  urine 
is  not  sufficiently  reduced,  the  doses  must  be  increased.  General 
regulation  of  the  diet  and  hygienic  surroundings  of  the  patient  is 
an  important  part  of  the  treatment. 

In  some  cases  a  highly  acid  urine  is  the  cause  of  enuresis.    This 
will  be  considered  under  that  disease. 


RENAL  CALCULI 

Small  renal  calculi  are  commonly  foimd  at  autopsies  upon  infants. 
They  rarely  produce  symptoms.  If  any  clinical  manifestations  be 
present,  they  are  those  described  under  lithuria. 

Large  renal  calculi  are  extremely  rare  in  infancy.  It  is  generally 
supposed  that  they  are  almost  never  found  throughout  childhood. 
This  is  not  true.  While  much  less  conunon  than  in  adults,  stone 
in  the  kidney  with  its  characteristic  symptoms  is  occasionally  seen 
in  early  life. 

ETIOLOGY. — There  appears  to  be  an  endemic  element  in  the 
etiology,  as  the  occurrence  of  calculi  is  conmioner  is  some  localities 
than  in  others.  This  may  depend  upon  the  amount  of  calcium  in 
the  drinking  water,  which  has  been  considered  an  important  etiolo- 
gical factor.  Another  important  factor  is  undoubtedly  that  of  a 
gouty  heredity.  There  are  probably  other  obscure  factors  involv- 
ing the  general  metabolism,  and  dependent  upon  conditions  of  hygiene 
and  environment. 

PATHOLOGICAL  ANATOMY.— The  calculi  may  be  composed 
of  uric  acid,  phosphates,  or  calcium  oxalate.  Uric  acid  stones  are 
the  usual  form  found  in  children.  Cystin  stones  are  exceedingly 
rare.  The  stones  cause  a  catarrhal  inflammation  of  the  pelvis  of 
the  kidney. 

SYMPTOMS. — The  principal  symptom  of  stone  in  the  kidney 
is  pain,  which  may  be  referred  to  the  affected  kidney,  but  which  is 
quite  as  likely  to  be  referred  to  the  bladder,  to  the  perineum,  and 
even  to  the  opposite  kidney.  There  may  be  some  fever  from  the 
associated  pyelitis.  The  urine  may  be  passed  frequently  in  small 
amounts. 

On  physical  examination  there  may  or  may  not  be  tenderness  on 
deep  palpation  in  the  lumbar  region.  There  may  be  retraction  of 
the  testicle.  The  urine  may  show  pus  cells  and  epithelial  cells  from 
the  pelvis  of  the  kidney,  may  contain  traces  of  blood  at  times,  and 
may  contain  uric  acid  or  other  crystalline  deposit. 

When  a  stone  of  considerable  size  passes  from  the  kidney  to  the 
bladder,  renal  colic  is  produced.    The  attack  is  the  same  as  in  adults, 
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a  sudden  paroxysm  of  severe  pain  in  the  loins,  radiating  to  the  testi- 
cle and  down  the  thigh.  There  may  be  nausea,  vomiting,  or  even 
collapse.  The  urine  is  passed  frequently,  and  usually  contains  blood. 
When  the  stone  reaches  the  bladder,  the  sjinptoms  subside  rapidly. 
Impaction  of  the  stone  in  the  ureter  may  cause  hydronephrosis, 
which  soon  becomes  pyonephrosis. 

DIAGNOSIS. — Stone  in  the  kidney  should  always  be  susp)ected 
from  the  s>Tnptoms  mentioned  above.  When  typical  renal  colic  is 
present,  or  when  the  attack  is  accompanied  or  followed  by  hema- 
turia, the  diagnosis  is  strengthened.  Whenever  the  presence  of  renal 
calculi  is  suspected,  the  total  twenty-four  hour  urine  should  be  saved 
and  examined,  and  this  must  be  repeated  many  times  before  stone 
in  the  kidney  can  be  excluded.  The  finding  in  the  urine  of  definite 
concretions,  no  matter  how  small,  makes  the  diagnosis  positive. 
Another  procedure  of  the  greatest  value  in  the  diagnosis  of  renal 
calculi  is  examination  with  the  Roentgen  ray,  which  should  be  made 
in  every  suspected  case.  In  children,  even  small  calculi  will  often 
appear  clearly  in  the  plates,  although  a  negative  X-ray  does  not 
exclude  calculus. 

PROGNOSIS. — The  prognosis  when  the  calculi  are  small,  with- 
out evidences  of  pyelitis,  and  with  mild  symptoms,  is  good,  with 
medical  treatment.  Severe  cases,  with  large  calculi,  or  evidences 
of  pyelitis  or  impaction,  are  more  serious,  and  without  siu'gical 
treatment  will  result  in  serious  nephritis. 

TREATMENT. — Medical  treatment  consists  in  giving  a  large 
quantity  of  fluid,  the  alkaline  mineral  waters,  and  a  quantity  of 
potassium  acetate  or  citrate  sufficient  to  make  the  urine  alkaline. 
Only  mild  cases  can  be  relieved  in  this  way.  Severe  cases  require 
surgical  operation. 

Surgical  interference  is  indicated  under  the  following  conditions: 
(i)  When  the  symptoms  are  marked;  (2)  when  signs  of  pyelitis  do 
not  improve,  or  increase  under  medical  treatment;  (3)  when  a  second 
attack  of  renal  colic  occurs  under  medical  treatment;  (4)  when  there 
are  evidences  of  impaction  in  the  ureter;  (5)  when  the  X-ray  shows 
a  large  calculus  in  the  kidney. 

SECONDARY  AND  SYMPTOMATIC  FUNCTIONAL 

DISTURBANCES 

CHRONIC  PASSIVE  CONGESTION.— This  condition  occurs  in 
organic  cardiac  disease,  in  chronic  pulmonary  disease,  and  when 
there  is  mechanical  obstruction  to  the  venous  circulation,  as  from 
pressure  of  abdominal  tumors  on  the  vena  cava  or  renal  veins. 

Pathological  Anatomy. — The  kidney  is  enlarged,  firm,  and  of  a 
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deep-red  color.  The  substance  is  tough  from  increase  of  inter- 
stitial tissue.  The  vessels  are  congested  and  their  walls  become 
thickened  in  long-continued  cases.  The  epithelium  of  the  tubules 
shows  granular  or  fatty  degeneration. 

Symptoms. — The  symptoms  which  occur  in  the  course  of  passive 
congestion  are  only  slightly  referable  to  the  kidney,  and  depend  for 
the  most  part  upon  the  disease  which  causes  the  condition. 

Urine. — The  urine  in  this  condition  is  high-colored,  strongly  acid, 
and  often  considerably  diminished  in  amoimt.  It  usually  has  a 
high  specific  gravity,  and  often  a  heavy  sediment  of  amorphous  urates. 
The  total  solids  are  diminished  absolutely,  but  owing  to  the  con- 
centration of  the  urine  are  relatively  increased.  There  is  a  slight 
trace  of  albumin,  usually  under  one-tenth  of  one  per  cent.  Micro- 
scopic examination  shows  a  few  hyaline  casts  with  renal  cells  adherent 
and  an  occasional  blood  corpuscle.  There  are,  however,  veiy  few 
of  these  elements  in  the  sediment.  If  the  urine  is  passed  in  larger 
quantities,  it  is  not  so  highly  colored  and  contains  a  smaller  amount 
of  albumin. 

Diagnosis. — The  diagnosis  of  passive  congestion  usually  cannot 
be  made  from  the  urine  alone.  The  main  reliance  must  be  placed 
upon  the  clinical  history  and  physical  examination. 

Prognosis. — The  prognosis  in  cases  of  passive  congestion  of  the 
kidney  depends  wpon  the  cause  of  the  condition. 

Treatment. — The  treatment  is  to  be  directed  to  the  cause  or 
causes  of  the  congestion. 

ANURIA. — ^Anuria  is  an  arrest  of  the  secretion  of  urine.  It  must 
be  distinguished  from  retention  of  urine  in  the  bladder,  from  the 
scanty  urine  passed  when  liquids  are  withheld  or  refused  in  sick- 
ness, and  from  diminished  secretion  dependent  upon  a  profuse  watery 
diarrhea.  Total  suppression  of  urine  may  occur  in  the  intense  con- 
gestion of  acute  nephritis,  in  poisoning  by  lead,  phosphorus,  or  tur- 
pentine, or  after  severe  injuries  or  operations. 

Anuria  in  the  newborn  may  be  due  to  malformation  of  the  urinary 
tract  or  to  uric  acid  infarction.  Other  cases  in  infants  are  evidently 
of  nervous  origin,  and  may  last  for  twenty-four  to  thirty-six  hours 
without  other  symptoms.  Hysterical  anuria  may  occur  in  older 
children.     Charcot  reports  a  case  lasting  for  eleven  days. 

Treatment. — The  obstructive  cases  demand  operation.  In  non- 
obstructive cases  the  treatment  is  usually  simple  and  satisfactory. 
Sweet  spirits  of  nitre  or  citrate  of  potash  given  with  plenty  of  water 
will  usually  relieve  the  condition.  Hot  applications  over  the  kid- 
ney may  be  used,  or  large  hot  irrigations  of  the  colon  with  salt  solu- 
tion, or  in  extreme  cases  the  subcutaneous  injection  of  salt  solution. 
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The  treatment  of  the  form  of  anuria  which  is  sjTnptomatic  of 
toxic  nephritis,  will  be  described  under  that  disease. 

POLYURIA. — The  secretion  of  an  increased  quantity  of  urine  is 
seen  when  an  increased  quantity  of  fluid  is  being  taken,  when  a  trans- 
udate or  exudate  is  being  absorbed,  as  a  symptom  in  some  forms  of 
toxic  nephritis,  as  a  symptom  of  diabetes  mellitus  and  diabetes 
insipidus,  and  as  a  sj^nptom  of  certain  functional  disturbances  of 
the  nervous  system. 

HEMATURIA. — This  term  is  applied  to  the  presence  of  red  blood 
corpuscles  in  the  urine.  The  commonest  cause  of  hematuria  is  toxic 
nephritis,  especially  the  forms  which  are  secondary  to  such  infectious 
diseases  as  scarlet  fever,  tonsilitis,  t>Tihoid  fever,  influenza,  malaria, 
general  sepsis,  and  so  forth.  It  is  also  seen  in  the  toxic  nephritis 
caused  by  various  forms  of  drug  poisoning,  and  indeed,  is  a  common 
symptom  of  all  forms  of  toxic  nephritis. 

The  commonest  local  cause  of  hematuria,  especially  in  infancy, 
is  malignant  new  growth  of  the  kidney.  It  is  rarely  due  to  a  new 
growth  in  the  bladder.  There  are  rare  instances  of  hematuria  due 
to  traumatic  injury  to  the  kidney,  bladder,  or  urethra.  Hematuria 
may  be  due  to  the  presence  of  a  calculus  in  the  kidney,  ureter,  or 
bladder.  In  rare  instances  it  has  been  traced  to  the  irritation  of  a 
highly  concentrated  urine,  or  of  a  pronounced  case  of  the  uric  acid 
infarction  of  the  newborn. 

Hematuria  is  also  a  common  and  important  sjinptom  in  many 
diseases  in  which  there  is  a  general  tendency  toward  hemorrhage. 
The  most  important  of  these  hemorrhagic  diseases  are  hemorrhagic 
disease  of  the  newborn,  infantile  scurvy,  purpura,  pernicious  anemia 
and  leukemia. 

Diagnosis. — To  determine  the  source  and  cause  of  the  hemorrhage 
is  often  quite  difficult,  and  at  times  is  impossible.  When  the  blood 
comes  from  the  bladder  it  may  not  be  uniformly  diffused  through 
the  urine,  and  small  clots  are  common.  In  addition  to  this  there 
are  symptoms  of  disturbance  of  the  bladder,  such  as  tenesmus  and 
frequent  and  perhaps  interrupted  micturition.  In  hemorrhage  from 
the  kidney  the  blood  is  diffused  throughout  the  urine.  The  color  may 
be  red  or  brownish-red.  The  microscopic  examination  shows  epi- 
thelium and  casts  from  the  kidney,  many  of  which  contain  red  blood 
corpuscles  embedded  in  them,  and  are  known  as  blood  casts,  and 
the  renal  elements  are  stained  yellow  and  brown  from  long  contact 
with  the  blood.  There  are  also  normal  blood  corpuscles,  and  others 
from  which  the  hemoglobin  has  been  washed  out,  which  appear  as 
pale  rings,  the  biconcavity  being  lost. 

The  diagnosis  of  hematuria  rests  upon  the  detection  in  the  urine 
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by  microscopic  examination  of  red  blood  corpuscles,  either  in  a 
normal  condition,  or  decolorized. 

Treatment. — The  treatment  of  hematuria  consists  in  that  of 
the  prin  ary  disease.  The  cau.se  should  be  determined,  if  possible, 
and  the  indications  for  treatment  followed.  Rest  in  bed  and  a 
light  diet  until  the  urine  is  normal  should  be  enforced. 

HEMOGLOBINURIA.— In  this  condition  blood  pigment  is  found 
in  the  urine  without  red  corpuscles.  The  urine  is  of  a  dark,  reddish- 
brown  color,  and  may  be  almost  black.  The  condition  is  recognized 
by  the  fact  that  examination  of  the  urinary  sediment  reveals  few 
if  any  blood  corpuscles,  although  usually  pigment  granules  can  be 
recognized.  For  ordinary  clinical  purp>oses  the  presence  of  blood 
pigment  can  best  be  recognized  by  the  guaiac  test  (Vol.  I,  page  128), 
but  for  scientific  certainty  the  spectroscope  should  be  used. 

Hemoglobinuria  may  be  produced  by  certain  poisons,  such  as 
carbolic  acid  or  chlorate  of  potash.  It  is  sometimes  a  manifestation 
of  toxic  nephritis.  Infectious  hemoglobinuria  has  been  described 
under  the  Diseases  of  the  Newborn. 

There  is  a  form  known  as  paroxysmal  hemoglobinuria,  which,  while 
very  rare,  is  occasionally  encountered  in  childhood.  The  cause  is 
obscure.  Some  cases  are  probably  of  malarial  origin;  many  others 
seem  to  be  dependent  upon  over-exertion  and  exposure  to  cold, 
such  as  may  come  from  chilled  or  wet  feet,  or  from  a  cold-water 
plunge.  From  the  etiological  and  pathogenetic  point  of  view  the 
disease  is  more  properly  classified  with  diseases  of  the  blood. 

Symptoms. — ^With  the  onset  of  the  attack  there  may  be  severe 
symptoms  such  as  chills,  fever,  rapid  and  small  pulse,  and  pros- 
tration. Again  there  may  be  hardly  any  subjective  symptoms,  the 
color  of  the  urine  alone  being  noticed.  The  attack  lasts  for  a.  very 
variable  period,  and  attacks  occur  at  irregular  intervals. 

Treatment. — The  treatment  of  this  condition  is  very  unsatis- 
factory.   Prevention  of  exposure  to  cold  is  all  that  can  be  done.  . 

GLYCOSURIA. — The  persistent  presence  of  sugar  in  the  xirine 
is  symptomatic  of  diabetes  mellitus.  Transitory  glycosuria  is  some- 
times seen  in  early  life.  It  is  a  rare  symptom  in  some  forms  of  toxic 
nephritis. 

It  has  been  generally  stated  in  pediatric  literature  that  there  is 
a  dietetic  or  alimentary  glycosuria,  often  seen  in  infants  who  are  tak- 
ing an  excess  of  sugar  in  the  food.  Grosz  stated  that  sugar  appears 
in  the  urine  when  more  than  a  certain  quantity  is  ingested.  These 
statements  I  believe  to  be  for  the  most  part  untrue.  In  some  work 
carried  out  by  Dr.  Langley  Porter  and  the  writer  at  the  Infants' 
Hospital,  we  were  unable  in  any  instance  to  cause  the  appearance  of 
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sugar  in  the  urine,  or  an  increase  of  already  existing  sugar  in  the 
urine,  by  giving  an  excess  of  sugar  in  the  food.  The  effect  of  an 
excessive  ingestion  of  sugar  was  always  confined  to  the  gastro-enteric 
tract,  showing  itself  in  increased  fermentation.  We  often  found  slight 
traces  of  glucose  in  the  urine  in  infants,  but  the  presence  or  amount 
of  sugar  was  entirely  independent  of  the  quantity  of  sugar  ingested. 
We  concluded  that  much  of  the  literature  of  glycosuria  in  infancy 
is  based  on  an  error,  through  which  creatinin,  which  reduces  copper 
salts,  and  which  is  normally  present  in  the  infantile  urine,  was  mis- 
taken for  sugar.  The  statement  that  glycosuria  is  often  a  symptom 
of  severe  gastro-intestinal  disturbance,  I  believe  to  be  based  on  the 
same  error.  In  my  opinion  slight  transitory  glycosuria  is  occasion- 
ally seen  in  infants,  but  its  cause  is  unknown.  I  cannot,  however, 
deny  the  possibility  of  alimentary  glycosuria  in  older  children. 

INDICANURIA. — Indican  (indoxyl-potassium  sulphate),  is  de- 
rived from  indol,  which  is  a  product  of  protein  putrefaction  in  the 
intestine.  It  may  also  be  formed  in  other  parts  of  the  body  where 
excessive  protein  decomposition  is  going  on,  such  as  occurs  in  exten- 
sive suppurative  processes.  It  is  not  normally  present  in  the  urine 
of  the  breast-fed  infant. 

Indicanuria  is  a  symptom  of  intestinal  disease.  Its  value  as  a 
measure  of  intestinal  putrefaction,  and  as  a  guide  to  treatment  has, 
in  my  opinion,  been  much  exaggerated  in  pediatric  literature.  The 
chief  value  of  the  indican  test  is  in  certain  cases  of  indigestion  with 
fermentation,  in  which  it  is  difTicult  to  decide  whether  the  symp- 
toms are  due  to  a  relative  excess  of  protein  or  of  carbohydrate. 

ACETONURIA. — The  significance  of  acetone  and  the  acetone 
bodies  in  the  urine  has  been  thoroughly  discussed  under  Acidosis. 
(Vol.  I,  page  402.) 

CLASSIFICATION  OF  NEPHRITIS 

There  is  no  part  of  medicine  in  which  the  classification  of  diseased 
processes  is  attended  by  more  difficulty  than  the  various  lesions  of 
the  kidney  included  under  the  term  nephrilis.  Numerous  attempts 
at  classification  have  produced  a  most  voluminous  and  confused 
terminology,  because  different  aspects  of  the  subject  have  been  used 
as  a  basis  for  classification.  Nephritis  was  first  classified  upon  a 
purely  clinical  basis,  and  the  various  forms  were  differentiated  mainly 
on  a  basis  of  the  urinary  findings.  It  is  easy  to  understand  how  this 
came  about.  The  clinical  examination  of  the  urine  was  the  first 
step  in  the  development  of  the  numerous  laboratory  methods  of 
diagnosis  which  now  occupy  so  important  a  place  in  medicine.  Then 
followed  a  period  in  which  the  prevailing  tendency  was  to  classify 
diseases  on  a  basis  of  pathological  anatomy.     Still  later,  attention 
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• 
was  turned  to  etiology,  and  the  tendency  of  the  present  day  is  to 

regard  classification  on  an  etiological  basis  as  preferable,  whenever 

it  can  be  attained.     In  nephritis  there  is  a  still  more  modern  point 

of  view,  that  of  the  pathological  physiologist,  which  attempts  to 

classify  these  diseases  upon  the  basis  of  the  fimctional  capacity  of 

the  kidney  as  shown  by  special  physiological  tests. 

It  is  extremely  difficult  for  a  clinical  writer  to  present  a  classifica- 
tion which  shall  harmonize  all  these  different  points  of  view.  In 
the  diseases  of  the  kidney  there  is  a  remarkable  lack  of  correspond- 
ence between  clinical  types,  anatomical  lesions,  etiological  factors, 
and  the  fimctional  disturbances  revealed  by  special  tests.  A  classi- 
fication which  shall  assign  its  full  value  to  all  these  different  aspects 
of  the  subject  is  desirable,  but  impossible. 

In  order  to  clarify  the  subject  as  much  as  possible,  I  shall  present 
a  clinical,  a  pathological-histological,  an  etiological,  and  a  patho- 
logical-physiological classification,  each  based  on  the  most  recent 
literature. 

Table  67 

Clinical  Types  of  Nephritis 

I.  Acute  cases,  with  albumin  and  often  with  blood  in  the  urine,  but 

without  marked  oliguria,  edema,  or  uremic  symptoms. 
II.  Acute  cases  with  albumin  and  often  with  blood  in  the  urine,  with 
oliguria,  edema,  and  sometimes  with  uremic  symptoms. 

III.  Subacute  or  chronic  cases  with  oliguria,  a  large  amount  of  albumin, 

but  no  blood  in  the  urine,  and  with  renal  edema,  often  terminate 
ing  in  uremia. 

IV.  Chronic  cases  with  a  normal  quantity  of  urine  or  poljruria,  with  a 

small  amount  of  albumin  in  the  urine,  but  without  edema,  term- 
inating in  uremia  or  secondary  cardiac  disease. 
V.  Types  in  which  fever  and  pyuria  are  the  chief  clinical  manifestations. 

Table  68 

Paihological'Histological  Types  of  Nephritis  (Mallory) 

I.  Tubular  nephritis.    Degenerative  lesions  of  the  tubular  epithelium, 

mainly  confined  to  the  convoluted  tubules. 
II.  Capsular  glomerulonephritis.    Inflammatory  reaction  mainly  in  the 
capsular  spaces  of  the  glomeruli. 

III.  Intracapillary    glomerulonephritis.    Inflammatory    reaction    mainly 

witnin  the  capillaries  ot  the  glotuerular  tufts. 

IV.  Vascular  nephritb.    Primary  lesion  an  arterio-sclerosis  in  the  small 

arteries  of  the  cortex. 
V.  Infectious  nephritis.    A  diffuse  inflammatory  process  which  may  go 

on  to  suppuration. 
VI.  Amyloid  degeneration. 

Table   69 

Etiological  Basis  of  Classification 

I.  Toxic  nephritis — ^lesions  due  to  soluble  toxic  substances  reaching  the 

kidneys  through  the  blood. 
II.  Infections — 

a.  Lesions  due  to  bacteria  reaching  the  kidneys  through  the 

blood. 

b.  Lesions  due  to  bacteria  reaching  the  kidneys  through  the 

urine. 
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Table  70 

Pathohf^ical-Physiolcgical  Basis  of  Classificaiion 

I.  Vascular  nephritis.    Delayed  lactose  excretion. 
II.  Tubular  nephritis.    Delayed  sodium  chloride  and  potassium  iodide 

excretion. 
III.  Uremic  nephritis.    Increase  of  non-protein  nitrogen  in  the  blood. 

These  specimen  classifications  will  serve  to  illustrate  the  com- 
plexity of  the  subject.  The  various  groups  in  the  several  schemes 
of  classification  do  not  correspond  with  one  another,  but  overlap 
in  such  a  way  that  it  is  impossible  to  present  a  scheme  which  will 
be  consistent.  Nevertheless  the  problem  is  somewhat  more  simple 
in  children  than  in  adults,  because  one  great  etiological  and  anatom- 
ical group  is  so  rarely  encountered  in  early  life  that  it  may  be  given 
a  very  minor  place  in  clinical  description.  This  is  the  group  generally 
called  ^^ vascular y^  in  which  the  primary  lesions  consist  in  arterio- 
sclerotic changes  in  the  vessels  of  the  kidney.  Arteriosclerosis,  with 
its  causes  and  lesions,  plays  little  part  in  childhood. 

The  classification  which  I  shall  adopt  in  describing  the  diseases 
of  the  kidney  usually  included  under  the  term  nephritis,  is  based 
fundamentally  upon  etiology.  The  two  principal  causes  of  the 
lesions  of  the  kidneys  found  in  these  diseases  are  (i)  the  injury  pro- 
duced by  soluble  toxins  circulating  in  the  bloody  and  (2)  the  injury  pro- 
duced by  the  presence  of  bacteria  in  the  renal  tissues.  It  is  true  that 
there  is  a  certain  amount  of  overlapping,  both  in  the  lesions,  and 
in  the  functional  disturbances  produced  by  these  two  great  etiologi- 
cal factors.  Consequently  there  will  of  necessity  be  a  certain  ele- 
ment of  inconsistency  in  the  classification  adopted  here.  I  shall, 
however,  endeavor  to  point  out  exactly  where  such  inconsistency  is 
encountered. 

The  primary  subdivisions  of  the  nephri tides  will  be — 

1.  Toxic  nephritis,  or  lesions  produced  by  toxemias. 

2.  Infectious  nephritis,  or  lesions  produced  by  infection  of  the 

renal  tissue. 
Further  subdivisions  will  be  made  upon  a  basis  of  pathological  anat- 
omy, because  there  is  a  certain  degree  of  correspondence  between 
anatomical  and  clinical  types,  which  will  make  the  clinical  descrip- 
tions easier  if  made  upon  this  basis. 

The  final  classification,  which  will  be  used  in  clinical  description, 
is  the  following: — 

I  Tubular  nephritis 
Glomerular  Nephritis 
Amyloid  degeneration 
Chronic  interstitial  nephritis  (rare) 

Infectious  nephritis f  Suppurative  nephritis 

\Pyeio-nephritis 
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In  order  that  the  reader  may  grasp  the  relation  of  this  classifica- 
tion to  the  various  aspects  of  the  subject,  the  following  table  is  given, 
showing  in  a  general  way  the  amount  of  correspondence  which  exists 
between  the  clinical,  pathological,  etiological,  and  physiological 
aspects  of  the  subject: 

Table  71 
Comparison  of  Types  of  Nepkrilis  under  Various  Bases  of  Classification 


BASIS  OF 
DESCRIPTION 

CT.TNICAL 

PATHOLOGICAL- 
ANATOMICAL 

ETIOLOGICAL 

PATHOLOGICAL- 
PHYSIOLOGICAL 

Tubular 
Nephritis 

Acute  cases 

without  edema 

or  uremia 

Tubular 

Toxic 

Tubular 

Glomerular 
Nephritis 

1.  Acute  cases 
with  edema 

2.  Subacute  or 
chronic  cases 
with  edema 

1.  Capsular 
Glomerular 

2.  Intracapillary 
Glomerular 

Toxic 

Uremic 

[Primary, 

Chronic, 

Interstitial 

NephriUs 

(rare)] 

[Chronic  cases 

with  polyuria 

and  without 

edema,  and  with 

raised  blood 

pressure] 

[Primary  lesion 
arteriosclerosis] 

[Toxic] 

[Vascular] 

Amyloid 
Infiltration 

Chronic  with 
edema 

Amyloid 

Toxic 

Suppurative 
Nephritis 

"  Surgical 
kidney" 

Hematogenous 
Abscesses 

Infectious 
(Hematogenous) 

Pyelonephritis 

Pyelitis 

Pyelonephritis 

Infectious 

(Through  urine 

or  blood) 

IV.    LESIONS  PRODUCED  BY  TOXEMIAS- 
TOXIC  NEPHRITIS 

TUBULAR  NEPHRITIS 

(Acute  degenerative  nephritis)    (Acute  degeneration  of  the 

kidneys) 

Clinical  Type. — Acute  cases  without  edema,  uremic  symptoms,  or 
marked  oliguria. 

Anatomical  Type. — Degeneration  of  the  tubular  epithelium  with 
inflammatory  reaction  in  the  tubules  or  interstitial  tissue. 

Etiological  Type. — Lesions  caused  by  bacterial  or  chemical  toxins. 

Physiological  Type. — Delayed  excretion  of  sodium  chloride  and 
potassium  iodide. 

The  term  nephritis  is  by  many  writers  considered  not  strictly 
applicable  to  this  disease  of  the  kidneys,  because  the  lesions  are 
not  primarily  of  an  inflammatory  character.  For  this  reason  many 
modem  writers  prefer  the  term  nephrosis  in  describing  diseases  char- 
acterized by  non-inflammatory  renal  lesions.  The  term  which  best 
describes  the  etiology  and  pathological  anatomy  is  acute  or  toxic 
degeneration  of  the  kidneys.  The  term  ttibular  nephritis  is  retained 
here  because  while  a  degeneration  of  the  renal  epithelium  is  the 
primary  lesion,  it  is  quickly  followed  by  an  inflammatory  reaction. 
Furthermore  nephritis  is  the  term  most  frequently  employed  by  the 
pathological  anatomist  in  describing  the  lesions  found  at  autopsy. 

ETIOLOGY. — The  lesions  are  produced  by  the  action  on  the 
renal  epithelium  of  soluble  toxins  circulating  in  the  blood.  Three 
varieties  of  toxins  may  cause  an  acute  degeneration  of  the  renal 
epithelium.    They  are  the  following: 

1.  Bacterial  toxins. 

2.  Endogenous  chemical  toxins. 

3.  Exogenous  chemical  toxins. 

Bacterial  toxins  are  the  commonest  cause  of  tubular  nephritis  in 
children.  The  condition  is  found  to  a  varying  degree  in  all  autop- 
sies upon  children  dying  from  acute  infectious  diseases.  It  is  most 
marked  in  cases  of  scarlet  fever,  diphtheria,  and  pneumonia.  Any 
infection  may  produce  the  lesions,  even  a  slight  infection  of  the 
upper  respiratory  tract.  Tubular  nephritis  is  the  cause  of  the  so- 
called  febrile  albuminuria  seen  in  so  many  acute  infections. 
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The  endogenous  chemical  toxins  which  may  produce  acute  degen- 
eration of  the  renal  epithelium  may  originate  in  the  intestinal  canal, 
or  in  the  tissues  of  the  body.  The  toxins  absorbed  from  the  intes- 
tinal canal  are  the  result  of  abnormal  bacterial  fermentation  of  the 
food  substances  in  the  intestine.  This  explains  the  evidences  61 
renal  irritation  sometimes  seen  in  non-infectious  gastro-intestinal 
disease.  Ihere  is  evidence  that  in  certain  diseased  conditions  toxic 
products  are  formed  as  a  result  of  a  disturbance  of  the  general  meta- 
bolism. This  explains  the  evidences  of  renal  irritation  sometimes  seen 
in  nutritional  disorders  without  gastro-enteric  symptoms. 

The  exogenous  chemical  toxins  are  various  drugs.  Among  these 
irritating  dn^gs  are  turpentine,  cantharides,  corrosive  sublimate, 
bicarbonate  of  potash,  arsenic,  lead,  salicylic  acid,  and  potassium 
chlorate. 

PATHOLOGICAL  ANATOMY.— Macroscopically  the  condition 
is  that  conmionly  described  as  cloudy  swelling.  The  kidneys  are 
slightly  larger,  paler  and  softer  than  normal.  The  cortex  is  some 
what  wider  than  normal.  There  is  seldom  much  congestion  of  the 
vessels.  Microscopically  the  lesions  are  seen  to  be  confined  mainly 
to  the  convoluted  tubules,  and  may  be  diffuse  and  extensive,  or 
confined  to  scattered  foci.  There  may  be  extensive  necrosis  of  the 
epithelivun  lining  the  convoluted  tubules,  or  necrosis  may  not  be  so 
marked,  the  cells  showing  hydropic  and  hyaline  changes.  The 
tubules  may  be  filled  with  desquamated  epithelium.  The  inflam- 
matory reaction  is  usually  mainly  shown*  by  the  presence  in  the 
tubules  of  servun,  fibrin,  and  polymorphonuclear  and  endothelial 
leukocytes.  There  is  often  some  edema  and  lymphocytic  infiltration 
of  the  interstitial  tissue.  In  some  cases  this  interstitial  infiltration 
is  so  marked,  that  acute  interstitial  nephritis  has  been  described  as 
a  separate  disease.  It  is  probable  that  of  the  cases  described  by 
the  pathologists  as  acute  interstitial  nephritis,  some  belong  in  this 
group,  the  primary  lesion  being  an  injury  to  the  tubular  epithelium, 
and  the  cellular  infiltration  of  the  interstitial  tissue  being  a  secon- 
dary inflammatory  reaction.  Other  cases  showing  the  same  inter- 
stitial lesions  probably  belong  in  the  group  in  which  the  inflamma- 
tory reaction  is  cased  by  the  actual  presence  of  bacteria  in  the  inter- 
stitial tissue 

SYMPTOMS. — In  acute  tubular  nephritis  there  are  no  symp- 
toms other  than  those  of  the  primary  disease. 

The  Urine. — In  typical  cases  the  urine  is  clear,  acid,  and  its 
color  is  often  normal.  If  the  irritation  is  secondary  to  a  febrile 
infection,  the  urine  is  generally  high-colored,  concentrated,  and 
slightiy  diminished  in  quantity.  If  the  cause  is  not  febrile,  the 
urine  is  often  either  normal  in  quantity  or  dilute.    The  specific 

31  vol.  2-B 


( 


482  Diseases  of  Kidneys,  Bladder  and  Genitals 

gravity  is  generally  increased.  The  solids  are  either  normal  or 
slightly  diminished.  There  is  a  slight  sediment,  with  a  slight  trace 
of  albumin.  Microscopic  examination  shows  the  presence  of  renal 
epithelium  and  blood  corpuscles;  the  latter,  however,  are  not  ordi- 
narily in  sufficient  number  to  color  the  urine.  There  are  also  leuko- 
cytes, and  hyaline  and  fine  granular  casts  with  an  occasional  epithe- 
lial cast  and  blood  cast. 

In  the  severer  forms  of  irritation  with  extensive  necrosis  of  the 
renal  epithelium,  the  albumin  may  be  present  in  larger  amoimts. 
lliere  is  sometimes  sufficient  hematuria  to  give  the  urine  a  slight 
smoky  or  reddish  color. 

DIAGNOSIS. — The  only  other  acute  forms  of  nephritis  conmionly 
encountered  in  early  life  are  acute  glomerulonephritis,  and  acute 
pyelonephritis.  The  latter  condition  is  recognized  by  the  purulent 
character  of  the  sediment,  the  greater  proportion  of  the  cellular 
elements  being  polymorphonuclear  leukocytes.  The  differential  diag- 
nosis between  acute  tubular  nephritis  and  acute  glomerulonephritis 
cannot  be  made  on  the  basis  of  the  quantity  of  albumin  and  char- 
acter of  the  sediment  found  in  the  urine.  It  is  true  that  in  acute 
glomerulonephritis  the  quantity  of  albumin,  quantity  of  blood  in 
the  sediment,  and  number  of  casts  and  renal  elements  in  the  sedi- 
ment are  usually  larger  than  in  acute  tubular  nephritis.  Never- 
theless severe  cases  of  tubular  nephritis  are  sometimes  encoimtered 
with  considerable  albumin,  blood,  and  renal  elements,  while  there 
are  mild  cases  of  glomerulonephritis  in  which  the  urinary  findings 
are  exactly  like  those  seen  in  acute  degeneration. 

In  the  recognition  of  tubular  nephritis,  the  three  most  important 
points  in  differential  diagnosis  are  the  following:  (i)  The  absence 
of  edema;  (2)  the  absence  of  a  marked  diminidion  in  the  quantity  of 
urine  excreted;  (3)  the  absence  of  any  uremic,  local,  or  general  cons^ 
titutional  sympton:s  which  can  be  attributed  to  the  process  in  the  kidneys. 

These  points  will  always  serve  to  distinguish  acute  tubular  neph- 
ritis from  average  and  t>T)ical  cases  of  acute  glomerulonephritis. 
There  are  certain  atypical  cases,  without  edema  and  without  marked 
oliguria,  in  which  the  lesions  of  glomerulonephritis  have  been  found 
postmortem.  Some  of  these  are,  from  the  pathological-anatomical 
point  of  view,  intermediate  types.  They  usually  have  constitutional 
symptoms  attributable  to  the  nephritis,  particularly  a  rapidly  de- 
veloping anemia.  If  there  are  no  general  constitutional  symptoms, 
the  only  possible  diagnosis  at  first  is  tubular  nephritis.  This  is 
confirmed  if  the  evidences  of  nephritis  disappear  rapidly  with  the 
disappearance  of  the  primary  cause,  but  if  they  tend  to  persist  and 
run  a  long  course,  glomerulonephritis  should  be  suspected. 

PROGNOSIS. — ^The  prognosis  of  acute  tubular  nephritis  is  favor- 
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able.  When  the  lesions  are  confined  to  the  convoluted  tubules, 
regeneration  is  rapid  and  complete,  and  the  products  of  inflam- 
matory reaction  are  absorbed  without  the  proliferation  of  fibro- 
blasts and  the  formation  of  fibrous  tissue.  Chronic  fibrous  changes, 
only  take  place  in  diffuse  inflammation  involving  all  the  renal  ele- 
ments, and  this  is  not  seen  in  tubular  nephritis. 

TREATMENT. — ^No  special  treatment  is  required  for  the  disease 
of  the  kidneys,  the  general  treatment  being  that  of  the  primary 
condition.  The  diet  in  acute  infectious  .disease  should  always  be 
largely  liquid.  When  signs  of  toxic  irritation  of  the  kidneys  occur, 
the  physician  should  always  make  sure  that  a  sufficient  quantity  of 
fluid  is  taken  daily.  It  is  also  well  in  cases  of  acute  degenerative 
nephritis  accompanying  the  acute  infections,  to  have  the  daily  quan- 
tity of  urine  measured  and  recorded.  This  is  useful  in  making  sure 
that  sufficient  fluid  is  being  taken,  and  also  in  recognizing  the  develop- 
ment of  a  more  serious  form  of  nephritis. 

GLOMERULONEPHRITIS 

(Diffuse  Nephritis)    (Parenchymatous  Nephritis) 

(Exudative  Nephritis) 

Clinical  Type. — ^Acute  or  chronic  cases  with  oliguria,  edema,  and 

often  with  uremic  symptoms. 
Anatomical  Type. — Capsular  or  intracapillary  glomerulonephritis. 
Etiological  Type. — Bacterial  Toxins. 
Physiological  Type. — Increase  of  non-protein  nitrogen  in  the  blood. 

ETIOLOGY. — ^The  only  important  cause  of  this  form  of  nephritis 
is  the  toxins  produced  by  bacteria.  The  great  majority  of  cases 
encountered  in  childhood  are  secondary  to  some  recognized  acute 
infectious  disease.  The  most  common  and  well-known  infection  with 
which  diffuse  nephritis  is  associated  is  scarlet  fever.  Another  very 
common  cause  of  nephritis  in  children  is  UmsUliHs.  Glomerulo- 
nephritis is  a  fairly  common  complication  in  severe  septic  conditions 
caused  by  the  streptococcus  group  of  microorganisms.  The  disease 
is  occasionally  seen  as  a  complication  or  sequela  of  diphtheria,  measles, 
smallpox,  meningitis,  pneumonia,  typhoid  fever,  erysipelas,  malaria, 
empyema,  influenza,  and  infectious  diarrhea.  In  all  of  these  con- 
ditions, however,  tubular  nephritis  is  the  usual  manifestation  of  the 
action  of  the  toxin  upon  the  kidneys,  glomerulonephritis  being  ex- 
ceptional. 

I  must  here  point  out  one  of  the  inconsistencies  which  necessarily 
attends  an  attempt  to  classify  the  nephritides  upon  an  etiological 
basis.  Glomerulonephritis  is  classified  as  a  disease  in  which  the 
lesions  are  produced  by  a  toxemia,  whereas  the  typical  lesions  pro- 
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duced  by  the  presence  of  the  bacteria  themselves  which  reach  the 
renal  tissues  through  the  blood  stream  are  classified  under  the  head- 
ing of  suppurative  nephritis.  This  distinction  is  made  necessary  by 
the  anatomical  and  clinical  difTerenccs  between  the  two  conditions. 
Nevertheless,  it  is  probable  that  the  characteristic  lesions  of  glomerulo- 
nephritis can  be  produced  not  only  by  bacterial  toxins  brought  to 
the  renal  tissues  by  the  circulating  blood,  but  also  by  the  toxins 
formed  by  bacteria  actually  present  in  the  renal  tissues,  these  bac- 
teria being  of  hematogenous  origin.  There  is  no  doubt  that  bacterial 
toxins  can  produce  the  characteristic  lesions  of  this  disease  without 
the  presence  of  bacteria  in  the  tissues.  This  has  been  demonstrated 
in  the  case  of  streptococcus  infection,  for  in  cases  dying  of  septic 
sore  throat,  which  is  a  streptococcus  infection,  the  lesions  of  glomerulo- 
nephritis are  found  in  the  kidneys  without  the  presence  of  streptococci. 
The  acute  nephritis  which  complicates  cases  of  ordinary  tonsillitis 
is  probably  similarly  caused  by  the  action  of  streptococcus  toxins. 
Indeed,  there  is  at  present  accumulating  much  evidence  that  the 
lesions  of  glomerulonephritis  are  particularly  associated  with  strep- 
tococcus infection.  Nevertheless  there  is  also  evidence  that  the  same 
lesions  may  be  caused  by  the  presence  of  the  actual  streptococti 
diffusely  scattered  in  the  renal  tissue,  and  in  the  cases  of  nephritis 
complicating  septicemias  or  severe  septic  infections,  such  a  localiza- 
tion of  the  organisms  is  highly  probable.  Such  cases,  from  the 
etiological  point  of  view,  should  be  classilied  with  acute  suppurative 
nephritis,  but  from  the  point  of  view  of  pathological  anatomy  and 
clinical  symptoms,  they  belong  with  the  diffuse  inflammation  of  the 
kidney  in  which  the  chief  lesions  arc  in  the  glomeruli. 

Whether  the  glomerulonephritis  which  follows  scarlet  fever  is  due 
to  the  secondary  streptococcus  infection  which  so  often  occurs  in 
that  disease,  the  renal  lesions  being  due  to  streptococcus  toxins  either 
brought  by  the  blood,  or  formed  in  the  kidneys,  or  whether,  as  seems 
more  likely,  the  renal  lesions  are  due  to  the  action  of  the  unknown 
virus  of  scarlet  fever  upon  the  kidneys,  is  unknown. 

In  the  other  infections,  in  which  glomerulonephritis  is  compara- 
tively uncommon,  the  same  uncertainty  exists  as  to  the  exact  patho- 
genesis of  the  renal  lesions.  There  is  certainly  evidence  that  they 
can  be  caused  by  the  presence  of  toxins  only.  Whether  they  are 
always  so  caused  is  not  known.  They  may  be  due  to  tlie  toxins  pro- 
duced by  the  specific  virus,  by  the  presence  of  the  specific  virus  itself, 
by  the  toxins  absorbed  from  a  complicating  streptococcus  infection, 
or  by  the  presence  of  secondary  streptococcus  invaders.  It  is  prob- 
able that  the  pathogenesis  of  the  disease  is  variable,  and  that  some 
of  the  irregular  and  atypical  clinical  types  are  dependent  upon  these 
variations. 

A  certain  number  of  cases  of  glomerulonephritis  are  encoimtered 
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in  early  life,  in  which  the  disease  is  apparently  primary.  In  explana- 
tion of  such  cases  there  are  two  possibilities.  The  first  is  that  the 
nephritis  complicates  a  latent  infection,  that  is,  an  infection  which 
does  not  manifest  itself  clinically.  That  such  infections  exist  is 
becoming  a  well-known  fact  in  medicine.  The  bearing  of  latent 
focal  infection  upon  certain  general  symptoms  has  attracted  much 
attention  of  late.  It  is  the  members  of  the  streptococcus  group  which 
are  particularly  associated  with  infections  of  this  kind,  and  it  is 
easily  conceivable  that  streptococci  or  streptococcus  toxins  derived 
from  such  foci  might  be  the  cause  of  the  kidney  lesions.  The  other 
possibility  in  primary  nephritis  is  suggested  by  recently  studied 
peculiarities  of  the  streptococcus  group  of  microorganisms.  Rose- 
now's  work  suggesting  an  acquired  selective  affinity  of  streptococci  for 
certain  tissues  suggests  that  at  times  nephritis  may  be  due  to  such 
an  affinity,  and  under  this  possibility  some  cases  of  nephritis  may 
represent  a  true  primary  streptococcus  infection  of  the  kidneys. 

Exposure  to  cold  is  always  mentioned  in  textbooks  as  an  etiological 
factor  in  acute  nephritis.  Bartels  calls  it  an  etiological  scapegoat 
as  regards  nephritis,  and  I  am  decidedly  of  this  opinion.  A  history 
of  exposure  to  cold  preceding  the  development  of  nephritis  is  more 
common  in  adults  than  in  children.  One  explanation  is  that  the 
exposure  produces  a  general  disturbance  of  metabolism  with  the 
formation  of  toxic  products  which  irritate  the  kidney.  This  explana- 
tion seems  to  me  highly  improbable.  All  the  available  evidence, 
including  the  argument  from  analogy,  points  toward  the  view  that 
the  chief  cause  of  the  lesions  of  glomerulonephritis  is  bacterial  toxins. 
That  they  may  be  produced  experimentally  by  exogenous  chemical 
toxins  does  not  prove,  in  default  of  other  evidence,  that  they  are 
caused  by  endogenous  chemical  toxins.  The  influence  of  cold  in 
predisposing  toward  infection,  or  in  increasing  the  activity  of  the 
bacteria  in  a  focal  or  latent  infection,  is  well-known,  and  this  seems 
a  more  plausible  theory  than  an  obscure  disturbance  of  metabolism. 

Glomerulonephritis,  at  any  rate  in  its  acute  stage,  is  more  common 
in  childhood  than  in  adult  life.  This  is  undoubtedly  due  to  the 
greater  frequency  of  the  acute  specific  infections  in  early  life.  It  is 
more  common  in  later  childhood  than  in  infancy,  but  may  occur  at 
any  age  of  childhood.  If  the  cases  following  scarlet  fever  be  excluded, 
it  occurs  with  about  equal  frequency  in  infancy  and  later  childhood. 
The  type  in  which  the  disease  is  apparently  primary  is  chiefly  seen 
in  infancy.  This  is  probably  due  to  the  difficulty  in  recognizing 
some  infectious  processes  in  infancy.  Careful  examination  has 
shown  that  many  supposedly  primary  cases  in  infants  are  due  to 
tonsillitis. 

PATHOLOGICAL  ANATOMY.— Macroscopically  in  severe  cases 
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the  kidneys  are  enlarged,  soft  and  edematous,  and  the  capsule  is 
not  adherent.  The  cortex  is  wider  than  normal,  and  may  be  pale, 
congested,  or  mottled  with  small  hemorrhages.  In  many  cases  the 
congestion  of  the  vessels  causes  the  pyramids  to  stand  out  prominently 
in  contrast  with  the  paler  cortex. 

Microscopically  all  the  renal  elements,  glomeruli,  tubules  and  inter- 
stitial tissue,  show  more  or  less  evidence  of  an  inflammatory  process. 
For  this  reason  the  term  diffuse  nephritis  is  frequently  employed  in 
the  description  of  this  disease.  The  kidney  is  composed  of  a  number 
of  units,  each  unit  consisting  of  an  afferent  vessel,  a  knot  of  capil- 
laries in  the  glomerulus,  the  blind  end  of  the  tubule  applied  to  this 
knot  of  capillaries  as  a  capsule,  and  the  tubule.  If  any  one  of  these 
elements  he  injured  and  destroyed,  the  others  will  atrophy.  It  is 
the  glomerulus,  where  blood  vessels  and  epithelium  are  most  closely 
associated,  that  suffers  most  from  injurious  toxic  agencies.  Conse- 
quently the  primary  and  typical  lesion  is  found  in  the  glomerulus, 
although  the  inflammatory  reaction  is  not  confined  to  the  glomerulus, 
but  involves  all  parts  of  the  renal  unit.  The  term  diffuse  nephritis 
is  perhaps  more  descriptive  than  any  other  of  the  appearances  seen 
in  many  cases.  On  the  other  hand,  the  most  constant  and  typical 
lesions  are  seen  in  the  glomeruli.  The  term  glomeruhnephrUis  is 
chosen,  because  it  is  the  one  usually  employed  by  the  pathologist  in 
describing  the  microscopic  lesions  found  post-mortem.  It  is  to  be 
remembered,  however,  that  as  used  here,  the  terms  glomeruloneph- 
ritis and  diffuse  nephritis  are  synonymous. 

In  the  description  of  the  lesions  found  in  the  glomeruli,  the  terms 
capsular,  intracapillary,  exudative,  and  proliferative  are  used.  In 
the  description  of  other  asj^ects  of  the  diffuse  inflammation,  the  terms 
acute  interstitial  and  hemorrhagic  are  encountered. 

In  capsular  glomerulonephritis  the  chief  inflammatory  reaction  to 
toxins  takes  place  within  the  capsular  space.  When  the  reaction 
consists  principally  in  the  exudation  of  serum  containing  albumin, 
and  in  the  emigration  of  polymorphonuclear  and  endothelial  leuko- 
cytes, occasionally  with  fibrin  formation,  the  process  is  called  exuda- 
live.  When  the  reaction  consists  chiefly  in  a  proliferation  of  the 
epithelial  cells  lining  the  capsular  space,  the  process  is  called  prolifera* 
live.  When  hemorrhage  occurs,  the  term  acute  hemorrhagic  nephritis 
is  sometimes  employed  by  the  pathologist  without  reference  to  the 
real  underlying  lesion. 

In  intracapillary  glomerulonephritis  the  chief  inflammatory  reac- 
tion to  toxins  takes  place  within  the  capillaries  of  the  glomendar 
tuft.  In  the  most  acute  cases  the  reaction  is  shown  mainly  by 
fibrin  formation.  In  less  acute  cases,  the  process  consists  chiefly  in 
accumulation  of  polymorphonuclear  leukocytes  within  the  capillaries, 
and  in  still  slower  processes  the  accumulated  cells  are  chiefly  endo- 
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thelial  leukocytes.  The  exudate  causes  plugging  of  the  capillaries 
and  distention  of  the  tuft.  There  may  be  an  associated  capsular 
inflammation. 

ITie  tubules  usually  become  filled  with  the  products  of  the  inflam- 
matory reaction  in  the  glomeruli.  The  toxin  also  usually  causes 
more  or  less  degeneration  of  the  tubular  epithelium,  similar  to  that 
seen  in  tubular  nephritis  where  the  tubules  alone  are  involved.  The 
injury  to  the  tubules  may  cause  an  inflammatory  reaction  in  the 
adjacent  interstitial  tissue,  shown  by  exudation  of  serum  and  infil- 
tration by  lymphocytes.  When  this  reaction  is  marked,  the  term 
acute  interstitial  nephritis  is  sometimes  employed,  but  this  term 
describes  a  lesion  which  may  be  present  both  in  tubular  and  in  glomeru- 
lar nephritis. 

In  some  cases  the  accumulated  products  of  the  inflammatory  reac- 
tion may  disappear  entirely.  In  many  cases,  probably  in  the  majority, 
a  return  to  a  normal  condition  is  prevented,  owing  to  the  formation 
of  fibrin.  Fibrin  stimulates  the  fibroblasts  in  the  tuft  or  capsule 
to  proliferation  and  organization  of  the  exudate  by  the  formation 
of  fibrous  tissue.  The  result  is  a  gradual  more  pr  less  complete 
destruction  of  the  glomerulus,  by  a  sclerotic  process  which  destroys 
the  renal  elements.  When  fibroblastic  proliferative  changes  are  active,, 
the  lesion  is  often  described  by  the  pathologist  as  st4bactit€  glomerulo^ 
nephritis.  When  sclerosis'  has  occurred,  the  process  is  often  desig- 
nated as  chronic. 

The  inflammatory  reaction  in  the  interstitial  tissue  may  also 
cause  fibroblastic  activity,  and  the  formation  of  fibrous  tissue.  This 
may  lead  to  a  fibrous  contraction  of  the  entire  kidney.  Some  pathol- 
ogists, struck  by  the  prominent  character  of  the  interstitial  lesions, 
and  overlooking  the  fact  that  the  primary  lesion  is  represented  by 
the  sclerosed  glomeruli,  have  described  such  cases  as  chronic  inter- 
stitial nephritis.  This  has  led  to  the  confusing  of  such  cases  with 
the  primary  chronic  interstitial  nephritis  (vascular  nephritis)  so 
common  in  adults.  German  writers  have  always  clearly  differen- 
tiated the  two  conditions,  calling  chronic  vascular  nephritis  primary 
contracted  kidney,  and  the  end  stage  of  glomerulonephritis  witi  inter- 
stitial lesions,  secondary  contracted  kidney. 

In  very  severe  cases  of  acute  glomerulonephritis,  particularly  iif 
the  type  characterized  by  intracapillary  inflammation,  the  blocking 
of  the  capillaries  may  be  so  complete  that  death  may  occur  in  a  few 
days  from  uremia.  Capsular  types  are,  however,  commoner  in  early 
life. 

SYMPTOMS. — The  three  characteristic  symptoms  of  glomerulo- 
nephritis are  the  following:  (i)  Anomalies  of  the  urinary  secretion; 
(2)  edema;  (3)  toxic  or  ^'uremio'^  symptoms.    The  anomalies  of  the 
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urinary  secretion  arc  the  only  localizing  manifestation  pointing 
directly  at  the  kidney  as  the  site  of  the  lesions.  They  are  due  both 
to  the  functional  incapacity  of  the  kidneys  caused  by  the  lesions,  and 
to  the  presence  in  the  urine  of  the  products  of  the  inflammatory 
reaction  itself.  The  functional  damage  is  shown  by  a  diminution 
of  the  excretory  power  of  the  kidney.  There  is  a  diminution  in 
the  quantity  of  urine  excreted  from  damage  to  the  power  of  eliminat- 
ing water,  and  also  certain  changes  in  the  chemistry  of  the  urine  due 
to  a  deficiency  in  the  power  of  eliminating  salts  and  nitrogenous 
waste  products.  The  products  of  the  inflammatory  reaction  found 
in  the  urine  are  albumin,  blood  corpuscles,  leukocytes,  renal  epi- 
thelium, and  casts  due  to  hyaline  epithelial  degeneration. 

The  i)athogenesis  of  the  edema  seen  in  glomerulonephritis  has 
formed  the  subject  of  much  discussion.  The  prevailing  theory  is 
that  the  edema  is  due  to  retention  of  water  and  salts  in  the  blood 
and  body  tissues,  plus  a  toxic  action  on  the  walls  of  the  blood  vessels. 

The  uremic  symptoms  are  due  to  the  retention  in  the  blood  of  the 
non-protein  nitrogenous  substances  which  are  the  waste  products  of 
protein  metabolism. 

From  the  clinical  point  of  view,  cases  of  glomerulonephritis  are 
either  acute  or  chronic.  In  a  general  way  there  is  a  correspondence 
between  these  clinical  types  and  the  pathological  changes  in  the 
kidneys.  The  acute  cases  are  those  in  which  the  action  of  the  bac- 
terial toxin  causes  an  acute  inflammatory  reaction,  usually  of  an 
exu(lati\'e  type,  but  occasionally  with  toxins  of  less  strength,  of  a 
proliferative  t\'pe.  The  chronic  cases  represent  the  results  of  the 
inilammation  as  seen  in  fibrous  tissue  formation  and  destruction  of 
renal  elements.  The  lesions  are  often  in  a  stage  described  by  the 
jiathologist  as  subacute,  but  the  most  convenient  clinical  division  is 
into  acute  and  chronic. 

ACUTE  GLOMERULONEPHRITIS 

(Acute  Diffuse  Nephritis)    (Acute  Exudative  Nephritis) 

(Acute  B  right's  Disease) 

Typical  Form.-  The  most  tx-pical  form  of  acute  glomerulo- 
nejAritis  is  that  which  occurs  as  a  sequela  of  scarlet  fever.  Cases 
which  occur  as  a  complication  of  tonsillitis  in  infancy,  or  occasionally 
in  other  acute  infections,  present  a  very  similar  clinical  picture,  but 
are  apt  to  be  somewhat  less  severe.  Usually  the  first  sjonptom 
noted  is  either  edema,  or  hematuria.  Edema  shows  itself  as  a  puffi- 
ness  of  the  face,  particularly  about  the  eyes.  The  edema  may  be 
confined  to  the  face,  but  usually  extends  to  other  parts  of  the  body, 
the  feet  and  legs  becoming  involved  after  the  face,  then  the  scrotum, 
and  then  the  lumbar  region  of  the  back.    The  edema  may  increase  to 
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a  general  anasarca.  There  may  be  transudation  into  the  serous 
cavities,  most  often  into  the  peritoneal  cavity,  at  times  into  the 
pleural  cavities,  rarely  into  the  pericardial  cavity.  Dropsy  of  the 
serous  cavities  is  shown  by  the  usual  signs  of  ascites,  pleural  effusion, 
or  pericardial  effusion.  Often  in  infants  the  first  sign  of  approach- 
ing edema  is  a  sudden  inexplicable  gain  in  weight.  A  rapidly  devel- 
oping anemia  is  a  very  constant  and  characteristic  symptom. 

With  the  edema,  uremic  symptoms  may  develop.  The  most> 
common  uremic  symptom  in  children  is  vomiting.  In  some  cases 
there  is  headache  and  dimness  of  vision.  In  a  few  cases,  with  very 
scanty  or  suppressed  urine,  there  are  even  convulsions.  The  tem- 
perature is  usually  moderately  raised,  from  loo  to  101.5^'  F.,  but  in 
severe  cases  it  may  go  much  higher.  In  some  cases  uremic  symptoms 
may  be  more  marked  than  the  edema  at  the  onset.  In  such  cases  the 
onset  is  abrupt,  with  vomiting,  headache,  fever,  scanty  urine,  and 
occasionally  convulsions.  These  cases,  however,  are  the  exceptions 
rather  than  the  rule  in  early  life.  As  compared  with  acute  nephritis 
in  adults,  in  t>T)ical  cases  in  children  edema  is  more  prominent  as  a 
clinical  manifestation,  and  uremic  symptoms  are  less  prominent. 
The  typical  onset  is  with  edema,  and  most  cases  run  their  entire 
course  without  uremic  symptoms.  On  the  other  hand  there  are 
occasional  cases  in  which  marked  uremic  symptoms,  suppression  of 
urine,  and  uremic  convulsions  and  coma,  develop  rapidly. 

The  urine,  as  a  rule,  is  very  much  diminished  in  quantity.  At 
times  there  may  be  complete  suppression,  the  anuria  lasting  up  to 
twenty-four  hours  or  even  longer.  It  is  imder  such  circumstances 
that  uremic  s>'Tnptoms  are  more  likely  to  be  present  and  severe. 
The  color  is  dark,  smoky  or  blood-red,  and  this  may  be  the  first 
symptom  noted  by  the  child's  mother.  The  reaction  is  usually  acid, 
rarely  alkaline  from  the  presence  of  blood.  The  specific  gravity  is  low 
or  high;  it  may  be  high  from  the  presence  of  albumin.  The  normal 
solids  are  diminished  both  absolutely  and  relatively,  especially  the 
chlorine  and  urea.  The  albumin  varies  in  amount,  being  usually 
from  one-fourth  to  one-half  of  one  per  cent.,  but  it  may  be  much  less 
or  much  more.  The  sediment  is  abundant  and  is  of  a  dark  brown 
color.  TTiere  are  large  numbers  of  normal  and  decolorized  blood 
corpuscles,  brown  granular  detritus,  renal  cells  and  leukocytes.  Brown 
granular,  epithelial,  blood,  fibrinous,  and  eren  finely  granular  and 
hyaline  casts  are  seen  in  abundance. 

In  cases  which  run  a  favorable  course,  and  which  constitute  a 
majority  of  the  cases  of  acute  nephritis  seen  in  early  life,  the  dura- 
tion of  active  symptoms  is  from  one  to  three  weeks.  Improvement 
as  shown  by  diminution  of  edema,  lessening  of  uremic  symptoms,  and 
increase  in  the  quantity  of  urine,  usually  begins  in  from  three  days 
to  a  week  or  ten  days.     In  this  stage  the  quantity  of  urine  and  solids 
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excreted  begins  to  increase,  the  albumin  to  diminish,  and  the  sedi- 
ment to  become  more  dilute,  with  the  same  characteristics,  but  with 
the  addition  of  fatty  renal  cells,  and  fatty  casts.  The  temperature 
falls  to  the  normal,  and  the  dropsy  gradually  subsides  and  disappears. 
During  convalescence  there  is  a  marked  increase  in  the  quantity  of 
urine,  which  gradually  loses  its  dark  and  smoky  color  and  becomes 
pale,  faintly  acid,  of  low  sp)ecific  gravity,  and  with  only  a  trace  of 
.albumin.  The  solids  are  nearly  normal  in  absolute  amount,  but 
relatively  are  diminished,  owing  to  the  increased  amount  of  urine. 
The  sediment  becomes  slight  in  quantity,  colorless,  and  shows  a 
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great  diminution  in  the  number  of  renal  elements.  The  urine  may 
become  normal  in  a  few  weeks.  In  other  cases  a  small  amount  of 
albumin  and  a  few  casts  and  epithelial  cells  may  persist  in  the  urine 
for  from  several  months  to  several  years,  and  still  complete  recovery 
may  occur.  In  still  other  cases  the  persistence  of  albumin  and 
casts  is  a  sign  that  the  damage  done  to  the  kidney  is  more  serious 
and  pennanent,  and  that  lesions  are  present  which  will  eventually 
lead  to  the  clinical  manifestations  of  chronic  nephritis.  It  is  a  pos- 
sibility that  albumin  and  casts  may  disappear  completely  from  the 
urine  in  convalescence,  and  that  nevertheless  the  damage  may  be 
sufficient  to  lead  to  a  chronic  nephritis,  which  may  manifest  itself 
at  any  future  time. 

Severe  cases,  typical  e.xcept  for  the  grave  character  of  the  symp- 
toms, are  sometimes  seen  in  children,  especially  after  scarlet  fever. 
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They  are,  however,  comparatively  uncommon.  The  onset  is  accom- 
panied by  high  fever,  pain  in  the  lumbar  region,  and  a  rapid  full 
pulse  of  high  tension.  The  urinary  secretion  is  very  scanty,  or 
entirely  suppressed.  Vomiting,  with  restlessness  or  apathy  soon 
develops,  and  there  may  be  a  diarrhea.  Edema  is  present  but  is 
less  marked  than  the  uremic  symptoms.  In  some  cases  there  is 
headache,  dinmess  of  vision,  and  rapid  deep  breathing.  Stupor 
deepening  into  coma,  or  convulsions  may  occur.  Death  may  occur, 
but  in  typical  cases  even  in  this  severe  type,  the  urinary  secretion  is 
usually  reestablished,  even  after  as  long  as  thirty-six  hours  of  anuria, 
and  recovery  follows.  In  cases  with  suspected  suppression  of  urine, 
the  physician  should  make  sure  that  the  anuria  is  really  due  to  sup- 
pression and  not  to  retention.  Percussion  of  the  bladder  and  cathe- 
terization will  settle  this  point. 

Atypical  Forms. — ^There  are  certain  comparatively  rare  cases 
seen  in  early  life  in  which  the  clinical  manifestations  differ  so  much 
from  those  seen  in  typical  cases  of  glomerulonephritis,  that  the 
diagnosis  is  extremely  difficult.  Most  of  these  atypical  cases  are 
seen  in  infants.  The  disease  appears  clinically  as  a  primary  neph- 
ritis, that  is,  there  is  no  definite  evidence  of  an  infectious  process 
localized  elsewhere.  The  onset  is  usually  abrupt  with  high  fever  and 
vomiting.  The  disease  runs  a  course  of  from  one  to  three  weeks, 
the  chief  clinical  manifestation  being  high  irregular  fever.  Edema 
is  absent,  except  possibly  toward  the  end.  Vomiting  and  diarrhea 
are  usually  present,  but  are  not  marked,  and  seem  to  be  due  to  indi- 
gestion rather  than  to  uremia.  The  mental  condition  is  dull  and 
apathetic,  but  there  is  rarely  complete  coma  even  when  a  fatal  ending 
is  approaching.  ResUessness  and  muscular  twitching  are  usually 
prominent.  Anemia  is  marked.  The  urine  is  not  so  markedly  dimin- 
ished in  quantity  as  in  the  typical  form  of  the  disease,  until  near  thfe 
end.  There  is  less  albumin  than  in  typical  cases,  and  less  blood, 
the  sediment  consisting  in  pus  cells,  renal  cells,  a  moderate  number 
of  red  blood  corpuscles,  and  a  few  hyaline  and  finely  granular  casts. 

The  absence  of  edema  and  of  a  marked  diminution  in  the  amount 
of  urine,  and  the  urinary  findings,  suggest  a  tubular  rather  than  a 
glomerular  nephritis.  The  clinical  picture  is  that  of  severe  infection 
of  obscure  localization,  with  constitutional  sympton^and  the  urine 
of  a  tubular  nephritis.  Nevertheless  in  a  certain  number  of  cases 
of  this  type  occurring  in  infants,  glomerulonephritis  has  been  found 
at  autopsy. 

There  are  also  rare  atypical  cases  seen  in  older  children,  which 
are  clinically  suggestive  of  the  tubular  form  of  nephritis.  They 
differ  from  typical  cases  of  glomerulonephritis  in  the  absence  of 
edema,  uremic  symptoms,  or  marked  diminution  in  the  quantity  of 
urine.    They  differ  from  typical  cases  of  tubular  nephritis  in  that 
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they  arc  apparently  primary.  They  are  not  so  fatal  as  the  atypical 
cases  seen  in  infants,  and  our  knowledge  that  the  disease  represents 
the  glomerular  t>'pe  of  nephritis  is  based  on  the  fact  that  some  of 
these  cases  later  developed  the  txpical  clinical  picture  of  chronic 
glomerulonephritis. 

CHRONIC  GLOMERULONEPHRITIS 

(Subacute  Glomerulonephritis)  (Chronic  Parenchymatous  Nephritk) 

(Chronic  Diffuse  Nephritis) 

The  majority  of  cases  of  this  disease  represent  the  further  progress 
of  the  pathological  changes  caused  by  an  acute  attack.  The  symp- 
toms may  follow  immediately  after  the  acute  attack,  but  there  is 
more  often  an  interv^al  of  months  or  years  during  which  the  patient 
is  believed  to  have  entirely  recovered,  or  during  which  the  only 
clinical  manifestation  is  the  persistence  of  a  small  amount  of  albumin 
and  a  few  casts  in  the  urine.  In  some  cases,  the  disease  appears  to 
be  chronic  from  the  start.  The  etiology  of  these  cases  is  very  obscure. 
It  is  possible  that  in  some  acute  infection  the  manifestations  of 
acute  nephritis  were  so  slight,  that  they  were  either  overlooked,  or 
were  attributed  to  the  tubular  form  of  the  disease.  There  is  aslo 
the  possibility  that  the  toxin  may  give  rise  to  chronic  lesions  with- 
out the  clinical  manifestations  of  acute  inflammation. 

The  onset  in  cases  which  are  apparently  chronic  from  the  start, 
or  which  appear  after  an  interval  of  freedom  from  clinical  symptoms, 
is  usually  insidious.  In  many  cases  the  only  notable  symptom  is 
the  gradual  development  of  edema.  In  other  cases  the  onset  is  with 
loss  of  appetite,  indigestion,  and  occasional  vomiting.  Edema  is 
always  present.  The  face  becomes  pallid  and  pasty,  then  puffiness 
is  noted  about  the  eyes.  Gradually  the  whole  face  becomes  involved, 
then  dropsy  appears  in  the  lower  extremities.  In  mild  cases  this  is 
the  extent  of  the  edema.  More  often  the  dropsy  extends  to  the 
scrotum  and  lumbar  region,  and  finally  a  general  anasarca  develops. 
Ascites  is  fairly  common,  and  the  quantity  of  fluid  may  be  very 
large.  Hydrothorax  is  sometimes  seen  but  is  less  common  than 
ascites.     Hydropericardium  is  seen  at  times. 

In  many  cases,  the  dropsy  is  the  principal  clinical  manifestation 
of  the  disease.  In  some  cases,  nerv^ous  symptoms  of  a  uremic  char- 
acter are  pronounced.  There  may  be  headache,  restlessness,  sleep- 
lessness, and  neuralgic  pains  in  the  extremities.  Vomiting  m^ 
occur  occasionally,  or  at  times  may  be  frequent  and  severe.  Pal- 
pitation of  the  heart  and  dyspnea  are  often  seen,  and  the  patient 
may  be  easily  exhausted  by  slight  exertion.  Anemia  is  usually 
very  marked.     Epistaxis  may  occur. 

The  disease  is  characterized  by  periods  of  activity  and  quiescence. 
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In  the  active  stages  the  edema  is  increased,  the  quantity  of  urine  is 
very  small,  and  uremic  symptoms  may  threaten.  The  urine  is 
high-colored,  strongly  acid,  of  high  specific  gravity,  and  the  solids 
are  absolutely  much  diminished,  although  relatively  they  may  be 
increased.  The  twenty-four  hour  amount  of  urine  is  markedly 
diminished.  The  amount  of  albumin  is  usually  very  large,  averag- 
ing from  one-half  to  one  per  cent,  although  it  is  sometimes  much 
higher.  The  sediment  consists  of  many  hyaline,  granular,  and  fatty 
casts,  some  of  which  have  fatty  renal  cells  adherent.  These  fatty 
degenerated  cells  are  also  found  free.  In  advanced  stages  waxy 
casts  will  be  met  with  and  are  usually  of  bad  prognosis.  Signs  of 
acute  irritation  of  the  kidney  are  often  present  and  are  indicated  by 
the  presence  of  blood  elements. 

During  the  quiescent  stage  the  dropsy  becomes  absorbed,  and  the 
edema  may  entirely  disappear.  This  change  is  associated  with  a 
marked  increase  in  the  quantity  of  urine,  which  may  become  normal 
or  even  in  excess  of  the  normal  limit.  As  a  result,  the  urine  becomes 
pale,  of  a  low  specific  gravity,  and  with  solids  which  are  both  rela- 
tively and  absolutely  diminished.  The  albumin  may  remain  large 
in  quantity,  or  may  become  small.  The*sediment  is  the  same  as 
in  the  active  stage,  but  the  renal  elements  are  less  nimierous. 

The  duration  of  chronic  glomerulonephritis  is  very  variable,  de- 
pending on  the  hygienic  surroundings  of  the  patient,  on  the  treat- 
ment, and  on  the  occurrence  and  severity  of  intercurrent  infections. 
The  duration  is  rarely  shorter  than  two  years,  and  may  last  for 
many  years.  There  may  be  long  periods  of  quiescence,  during  which 
there  is  no  edema,  no  toxic  symptoms,  and  no  marked  diminution  of 
the  quantity  of  urine  excreted.  The  general  health  may  improve 
greatly  during  these  periods,  and  the  only  sign  of  the  disease  is  the 
persistence  in  the  urine  of  a  variable  amount  of  albumin  and  of  a 
few  renal  elements.  These  periods  are  eventually  interrupted,  either 
by  the  gradual  appearance  of  a  more  active  stage,  or  by  the  sudden 
appearance  of  an  acute  exacerbation.  When  the  active  stage  comes 
on  gradually,  there  is  usually  no  apparent  cause  for  the  reappear- 
ance of  symptoms.  Edema  reappears,  the  quantity  of  urine  excreted 
falls,  the  quantity  of  albumin  and  the  number  of  renal  elements 
rise.  There  may  then  be  a  long  period  of  persistence  of  active  symp- 
toms. In  an  acute  exacerbation,  edema  or  uremic  symptoms  come 
on  more  suddenly,  the  quantity  of  urine  falls  more  rapidly,  and  blood 
reappears  in  the  urine,  the  sediment  resembling  that  of  the  acute 
form  of  the  disease.  These  acute  exacerbations  are  often  precipitated 
by  some  infection. 

Death  may  occur  from  edema  of  the  lungs,  acute  uremia  with 
convulsions  and  coma,  or  from  some  intercurrent  infection  such  as 
pneumonia,  pleurisy,  pericarditis  or  endocarditis. 
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DIAGNOSIS. — The  conditions  to  be  considered  in  the  dififerential 
diagnosis  of  glomerulonephritis  are  the  following:  Acute  tubular 
nephritis;  pyelo-nephritis;  suppurative  nephritis;  hematuria  from 
other  causes;  acute  or  chronic  endo-  or  pericarditis  with  chronic 
passive  congestion;  toxic  edema;  orthostatic  albuminuria;  simple 
retention  of  urine;  the  anasarca  and  anemia  seen  in  the  primary 
anemias;  chronic  interstitial  nephritis. 

Acute  Tubular  Nephritis, — The  essential  points  in  the  differentia- 
tion of  acute  glomerulonephritis  from  acute  tubular  nephritis  are 
the  presence  in  the  former  of  edema,  of  marked  dimintUion  in  the 
daily  quantity  of  urine,  and  of  uremic  symptoms.  If  any  one  of  these 
three  symptoms  are  present,  the  nephritis  is  of  the  glomerular  form. 
In  the  rare  atypical  cases  of  glomerulonephritis  seen  in  infants,  with- 
out edema  or  marked  diminution  in  the  quantity  of  urine,  the  diag- 
nosis is  often  very  difficult.  In  such  cases-  glomerulonephritis  is 
suspected  when  the  acute  inflammation  of  the  kidneys  is  apparently 
primary,  and  accompanied  by  high  fever  and  marked  nervous 
symptoms. 

Pyelonephritis. — In  this  condition  the  principal  differentiating 
point  is  the  character  of  the  urinary  sediment,  which  consists  chiefly 
in  pus  cells.  There  is  no  marked  diminution  in  the  quantity  of  urine, 
no  edema,  blood  is  not  present  in  an  amount  sufficient  to  be  noted 
macroscopically,  and  casts  are  few  in  the  sediment. 

Suppurative  Nephritis, — This  condition  is  rare  in  children,  and 
there  may  be  no  recognizable  symptoms.  When  such  symptoms  are 
present,  they  are  usually  localizing  in  character,  pointing  toward 
the  kidney,  such  as  pain  and  tenderness  in  the  region  of  the  kidney. 
The  urine  may  contain  albumin  and  casts,  but  there  is  no  edema, 
no  marked  diminution  in  the  quantity  of  urine,  and  no  uremic 
symptoms. 

Hematuria  from  Causes  Other  titan  Nephritis, — The  presence  of 
blood  in  the  urine  always  suggests  nephritis,  and  the  blood  causes 
the  urine  to  give  a  positive  reaction  for  albumin.  In  hematuria 
from  other  causes  tlie  essential  point  in  the  exclusion  of  acute  neph- 
ritis is  the  absence  of  casts.  There  is  also  no  edema,  no  diminution 
in  the  quantity  of  urine  secreted,  and  no  uremic  symptoms. 

Cardiac  Disease, — The  passive  congestion  seen  in  acute  endo-  or 
pericarditis,  and  in  uncompensated  chronic  cardiac  disease,  causes  cer- 
tain s}Tnptoms  suggestive  of  nephritis,  particularly  edema,  a  diminu- 
tion in  the  quantity  of  urine  excreted,  and  the  presence  in  the  urine 
of  albumin  and  casts.  The  recognition  of  a  definite  cardiac  lesion, 
with  the  dyspnea,  enlarged  tender  liver,  and  other  symptoms  of 
cardiac  weakness,  is  a  great  aid  in  diagnosis.  The  mere  finding  of 
an  organic  cardiac  murmur  is  not  enough.  The  physician  must  be 
convinced  from  the  cardiac  symptoms  that  there  is  sufficient  weak- 
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ness  of  the  heart  to  cause  a  passive  congestion  of  the  kidneys.  There 
are  other  helpful  points  in  differential  diagnosis.  The  quantity  of 
albumin  and  number  of  tube  casts  and  cellular  elements  are  less  in 
cardiac  disease  than  in  glomerulonephritis,  and  there  is  not  so  much 
diminution  in  the  urinary  output.  Edema  of  cardiac  origin  usually 
begins  in  the  lower  extremities,  while  the  edema  of  nephritis  usually 
begins  in  the  face.  The  so-called  "cardio-renal"  cases  in  which 
dilatation  and  weakness  of  the  heart  are  secondary  to  nephritis, 
are  not  seen  in  early  life,  and  cardiac  symptoms  are  usually  clearly 
due  to  primary  disease  of  the  heart.  In  uncomplicated  cases  of 
nephritis,  both  in  the  acute  and  chronic  stage,  the  examination  of 
the  heart  is  usually  normal. 

Toxic  Edema. — The  typical  *^ angioneurotic''  edema  is  easily  dis- 
tinguished by  the  localized  character  of  the  swelling.  There  is, 
however,  a  form  of  toxic  edema  which  is  quite  common  in  infants 
as  an  accompaniment  of  chronic  gastro-intestinal  disease.  In  these 
cases  the  edema  often  begins  in  the  face,  and  in  its  development 
resembles  the  edema  of  glomerulonephritis  in  every  way.  The 
differentiating  point  is  the  entire  absence  of  albumin  and  renal  ele- 
ments in  the  urine.  The  frequency  of  this  toxic  edema  of  infancy 
is  often  forgotten,  and  I  have  often  been  called  to  see  cases  in  which 
the  physician  was  at  a  loss  to  comprehend  why  the  urine  should  be 
normal  in  an  otherwise  apparently  typical  case  of  nephritis. 

Orthostatic  Albuminuria. — This  condition  is  not  so  likely  to  be 
mistaken  for  the  glomerular  as  for  the  tubular  form  of  nephritis. 
Its  differential  diagnosis  has  already  been  discussed.  Its  essential 
features  are  the  cyclic  character  of  the  albuminuria,  and  the  absence 
of  any  other  signs  of  disturbance  of  the  renal  fimction. 

Retention  of  Urine, — This  condition  can  easily  be  distinguished 
from  the  anuria  of  glomerulonephritis,  by  percussion  of  the  bladder 
and  by  catheterization. 

Primary  Anemias, — In  these  diseases  a  condition  of  general  anas- 
arca is  often  seen,  which  closely  resembles  the  edema  of  glomerulo- 
nephritis. The  edema  is  probably  etiologically  as  well  as  clinically 
much  like  the  toxic  edema  described  above  as  occurring  in  infants. 
The  recognition  of  the  primary  disease  is  the  most  important  guide 
in  diagnosis.  Furthermore  there  is  no  marked  diminution  in  the 
excretion  of  urine,  and  slight  if  any  signs  in  the  urine  of  an  inflam- 
matory reaction  in  the  kidneys. 

Chronic  Interstitial  Nephritis, — True  chronic  interstitial  nephritis, 
which  is  so  common  in  adults,  and  in  which  the  primary  lesion  is 
an  arteriosclerosis  of  the  vessels  of  the  renal  cortex,  is  extremely 
rare  in  childhood.  Nevertheless  I  frequently  find  diagnosed  as 
chronic  interstitial  nephritis,  cases  which  arc  really  chronic  glomerulo- 
nephritis.   The  mistake  comes  from  basing  the  diagnosis  of  the 
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various  diseases  of  the  kidney  too  exclusively  on  the  urinary  find- 
ings. In  the  inactive  stage  of  chronic  glomerulonephritis  there  is 
little  or  no  diminution  in  the  quantity  of  urine,  no  edema,  few  renal 
elements  in  the  sediment,  and  the  quantity  of  albumin  may  be  quite 
small.  This  urinary  finding  is  much  like  that  of  the  vascular  neph- 
ritis of  adults.  The  essential  point  in  diagnosis  is  the  existence  of 
a  previous  attack  characterized  by  edema.  Whenever  there  is  a 
histor>'  of  a  previous  acute  nephritis  complicating  an  acute  infection, 
or  whenever  there  is  a  history  of  renal  edema  at  any  previous  time, 
the  diagnosis  should  be  chronic  glomerulonephritis,  not  chronic  inter- 
stitial nephritis.  Such  a  diagnosis  does  not  imply  that  there  are  no 
extensive  fibroid  changes  in  the  interstitial  tissue  of  the  kidney. 
Such  changes  may  be  present  in  chronic  glomerulonephritis,  as  de- 
scribed under  pathological  anatomy.  Only,  the  interstitial  lesions 
are  not  due  to  primary  vascular  lesions,  but  are  secondary  to  a  toxic 
inflammatory  process. 

Unfortunately  a  definite  history  of  previous  edema  or  a  previous 
acute  attack  cannot  always  be  obtained.  In  such  cases  the  diagnosis 
is  doubtful.  The  previous  attack  may  have  been  so  mild  that  the 
edema  was  overlooked  and  the  urine  not  examined.  True  primary 
chronic  interstitial  nephritis  is  a  possibility,  but  chronic  glomerulo- 
nephritis is  always  more  probable  in  childhood. 

It  is  often  necessary,  for  purposes  of  prognosis  and  treatment, 
to  differentiate  between  acute  and  chronic  glomerulonephritis.  When- 
ever the  nephritis  develops  as  a  complication  of  an  acute  infectious 
disease  in  a  child  previously  well,  with  a  dark,  smoky,  or  bloody  urine, 
the  nephritis  may  be  considered  acute.  Whenever  the  nephritis 
develops  insidiously,  without  an  immediately  antecedent  acute  in- 
fection, and  without  blood  in  the  urine,  the  nephritis  may  be  con- 
sidered chronic,  even  though  no  history  can  be  obtained  of  a  previous 
acute  attack.  If  such  a  history  can  be  obtained,  the  diagnosis  of 
chronic  glomerulonephritis  is  all  the  more  certain.  The  principal 
difficulty  lies  in  distinguishing  an  acute  exacerbation  of  a  chronic 
nephritis  from  an  acute  nephritis.  In  both  conditions  the  examina- 
tion of  the  urine  is  about  the  same,  revealing  the  presence  of  a  con- 
siderable quantity  of  blood.  That  the  attack  represents  an  acute 
exacerbation  of  a  previously  existing  chronic  process  can  only  be 
recognized  from  the  previous  history  of  the  case.  If  there  is  a  history 
of  a  previous  acute  attack,  or  if  any  previous  routine  examination  of 
the  urine  has  revealed  any  evidences  of  nephritis,  it  is  probable  that 
the  condition  is  an  acute  exacerbation  of  a  chronic  glomerulonephritis. 
If  no  such  evidence  of  a  previous  process  exists,  the  physician  is 
justified  in  regarding  the  case  as  acute  glomerulonephritis. 

PROGNOSIS.    Acute  Glomerulonephritis. — In  the  acute  form 
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of  glomerulonephritis,  the  prognosis  has  two  aspects,  the  first  being 
the  outlook  as  to  danger  to  life,  the  second  being  the  outlook  as  to 
complete  and  permanent  recovery. 

The  prognosis  as  to  danger  to  life  depends  upon  several  factors, 
among  them  bemg  the  age  of  the  child,  the  nature  and  severity  of 
the  primary  infection,  and  the  character  and  extent  of  the  lesions 
in  the  kidney.  The  great  majority  of  the  typical  cases  occurring  in 
children  older  than  two  years,  recover  from  the  acute  attack.  In 
most  of  these  cases  the  principal  clinical  feature  is  edema,  which  is 
very  rarely  marked  enough  to  cause  edema  of  the  limgs,  or  serious 
embarrassment  to  the  circulation.  Even  in  severe  cases  with  uremic 
symptoms,  recovery  is  the  rule  in  childhood,  although  the  prognosis 
must  be  more  guarded.  Occasionally,  in  a  severe  case  complicating 
scarlet  fever,  death  occurs  from  uremic  poisoning.  In  infants,  the 
prognosis  is  also  favorable  when  the  nephritis  appears  in  a  typical 
clinical  form  as  a  sequela  of  a  definitely  recognizable  infection.  When 
death  occurs  in  such  cases,  it  is  usually  due  to  feeble  vitality  or  to 
some  constitutional  weakness  from  other  causes.  In  the  atypical,, 
apparently  primary  cases  in  infants  described  above,  the  outlook  is 
more  imfavorable.  The  majority  of  cases  in  infants  with  marked 
constitutional  disturbance,  die. 

What  is  the  outlook  as  to  the  subsequent  development  of  chronic 
glomerulonephritis  in  children  who  recover  from  the  acute  form  of 
the  disease?  I  think  it  would  be  a  fair  statement  that  the  chances 
of  a  complete  recovery  on  the  one  hand,  and  of  the  development  of 
chronic  nephritis  on  the  other,  are  about  even.  During  and  after 
convalescence,  as  long  as  any  albumin  or  renal  elements  are  found 
in  the  urine,  the  prognosis  as  to  permanent  recovery  must  be  very 
doubtful.  Albumin  and  renal  elements  may  persist  for  months  or 
even  years,  and  then  finally  disappear  permanently.  On  the  other 
hand  most  cases  in  which  the  urine  remains  abnormal  for  a  long 
period  eventually  develop  the  clinical  manifestations  of  chronic 
glomerulonephritis.  If  albvmiin  and  renal  elements  disappear  quickly 
during  convalescence,  permanent  recovery  is  highly  probable,  though 
not  absolutely  certain.  If  they  disappear  more  slowly,  permanent 
recovery  is  probable,  but  a  favorable  prognosis  is  not  so  certain. 

The  uncertainty  of  the  prognosis  is  due  to  the  fact  that  whether 
or  not  chronic  nephritis  will  develop  depends  on  the  extent  of  the 
damage  to  the  renal  parenchyma.  When  the  injury  is  great,  the 
fibroid  changes  and  glomerular  sclerosis  which  cause  the  symptoms  of 
chronic  nephritis  are  more  likely  to  occur.  There  is  no  certain 
clinical  means  of  estimating  the  extent  of  this  damage.  It  is  very 
possible  that  the  newer  laboratory  methods  of  estimating  renal  func- 
tion may  be  of  value  as  a  guide  to  the  prognosis  in  cases  convalescing 

32  vol.  2-B 


498  Diseases  of  Kidneys,  Bladder  and  Genitals 

from  an  attack  of  acute  glomerulonephritis.  The  most  available 
test  for  general  renal  function  appears  to  be  the  phenolsulphoneph- 
thalein  test  described  in  Volume  I,  page  143.  This  test  has  not 
yet  been  sufficiently  tried  with  children  to  give  a  basis  for  conclusions 
as  to  its  value  in  the  acute  nephritis  of  early  life.  It  is,  however, 
highly  probable  that  its  value  in  prognosis  will  be  proved. 

Chronic  Glomerulonephritis. — ^The  prognosis  of  chronic  glome- 
rulonephritis as  to  complete  recovery  is  unfavorable.  There  is,  how- 
ever, no  definite  duration  of  the  disease.  The  disease  may  remain 
in  the  inactive  stage  for  years,  but  sooner  or  later  the  symptoms 
almost  invariably  return.  It  is  difficult  in  any  stage  of  the  disease 
to  form  a  judgment  as  to  the  probable  duration  of  life.  The  physi- 
cian can  only  say  that  complete  recovery  rarely  occurs,  and  that 
although  the  patient  may  live  free  from  s>Tnptoms  for  years,  an 
unfavorable  ending  is  likely  to  occur,  and  this  may  happen  at 
any  time. 

In  the  active  stage  of  the  disease,  edema  with  marked  diminution 
in  the  amount  of  urine  may  persist  for  weeks  or  even  months,  and 
then  improvement  may  occur.  As  long  as  there  are  no  marked 
symptoms  of  uremic  poisoning,  the  outlook  for  such  eventual  im- 
provement is  fairly  good.  An  increase  in  the  quantity  of  urine  and 
a  diminution  of  edema  are  favorable  signs.  A  fall  in  the  amount 
of  urine  and  an  increase  of  edema  are  unfavorable  signs.  Even 
when  improvement  occurs,  and  the  patient  enters  the  inactive  stage, 
a  recurrence  of  active  symptoms  may  occur  at  any  time.  On  the 
other  hand,  when  during  the  active  stage  uremic  symptoms  develop 
in  addition  to  edema,  the  immediate  outlook  becomes  more  unfavor- 
able. The  uremic  attack  may  be  recovered  from,  or  may  prove 
fatal. 

In  the  inactive  stage  of  the  disease,  it  is  ver>"  difficult  to  predict 
the  duration  of  freedom  from  active  symptoms.  The  passage  of  a 
large  amount  of  urine  of  low  specific  gra\aty  is  a  bad  sign  in  this 
stage,  indicating  extensive  fibroid  changes.  The  quantitative  ex- 
amination of  the  urine  for  urea  is  probably  of  some  value  in  estimat- 
ing renal  function  in  this  stage.  It  is  also  probable  that  the  phenol- 
sulphonephthalein  test  is  of  value  in  prognosis  in  this  stage  of  the 
disease,  although  this  has  not  been  finally  proved  in  children. 

The  liability  of  children  with  chronic  nephritis  to  severe  inter- 
Current  infections,  must  be  taken  into  consideration  in  estimating  the 
prognosis. 

TREATMENT. — ^While  there  are  many  points  in  common  in  the 
treatment  of  acute  and  chronic  glomerulonephritis,  it  is  more  con- 
venient to  consider  them  separately. 
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TREATMENT  OF  ACUTE  GLOMERULONEPHRITIS 

Prophylaxis. — ^Prophylaxis  is  important  in  acute  nephritis,  par- 
ticularly in  connection  with  the  form  which  follows  scarlet  fever. 
The  essential  feature  in  prophylaxis  is  the  reduction  of  the  relative 
amount  of  toxins  circulating  in  the  blood.  This  is  accomplished  by 
favoring  elimination  through  the  skin  and  bowels,  and  by  givmg 
enough  fluid  to  keep  the  toxins  in  the  circulation  well  diluted. 
Patients  having  an  acute  infectious  disease  should  be  bathed  daily 
as  a  routine,  and  if  signs  of  renal  irritation  appear  in  the  urine,  should 
receive  additional  warm  baths  or  spongings.  The  bowels  should  be 
kept  freely  open,  and  in  scarlet  fever  sufficient  saline  cathartic  should 
be  given  to  cause  one  or  two  loose  movements  daily.  The  diet  in 
the  acute  infections  consists  mainly  of  milk  and  farinaceous  foods. 
If  milk  is  refused,  or  is  not  well  borne,  the  physician  should  see  to 
it  that  some  other  liquid  food  is  substituted,  such  as  whey,  butter- 
milk, or  thin  gruel  mixed  with  milk.  Plenty  of  water  should  be 
given  throughout  the  course  of  an  acute  febrile  disease.  In  scarlet 
fever  these  measures  should  be  continued  imtil  five  weeks  have 
elapsed  since  the  onset;  in  the  other  acute  infections  they  should 
be  continued  until  convalescence  is  fully  established. 

Fluid  Intake  and  Diet. — ^When  the  condition  of  acute  glomerulo- 
nephritis has  developed,  there  is  no  treatment  which  specifically 
influences  the  lesions  in  the  kidney.  Treatment  is  directed  at  the 
disturbance  of  renal  function  caused  by  the  lesions.  In  the  litera- 
ture of  the  treatment  of  acute  nephritis,  two  opposing  methods 
will  be  found  advocated.  Some  authorities  advocate  the  forcing  of 
fluids,  while  others  advocate  the  restriction  of  fluid  intake.  The 
conflict  arises  from  the  fact  that  the  disturbance  of  fimction  in  acute 
nephritis  has  more  than  one  aspect.  There  is  an  accimiulation  of 
the  toxic  products  of  metabolism  in  the  blood,  and  the  giving  of  a 
large  amount  of  fluid  is  intended  to  dilute  these  toxins  and  prevent 
the  occurrence  of  uremic  poisoning.  The  other  aspect  is  the  deficient 
power  of  the  kidney  to  eliminate  water  and  salts,  and  the  restriction 
of  fluid  intake  is  intended  to  diminish  the  accimiulation  of  fluid  in 
the  tissues  and  serous  cavities.  How  shall  we  decide  between  these 
two  conditions? 

In  children  as  distinguished  from  adults,  acute  nephritis  is  much 
more  likely  to  be  characterized  by  edema  than  by  uremic  symptoms. 
Therefore  in  average  cases  without  uremic  symptoms,  the  forcing  of 
fluids  is  not  indicated.  Even  with  mild  symptoms  of  uremic  poison- 
ing, such  as  vomiting,  headache,  and  apathy  or  nervous  irritability, 
the  giving  of  additional  fluid  should  only  be  considered  if  the  symp- 
toms persist  after  the  efforts  to  increase  elimination  through  the 
skin  and  bowels  have  failed.  But  in  average  cases  with  edema  as 
the  chief  symptom,  should  the  fluid  be  restricted?    It  is  hard  to 
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answer  this  question.  In  general,  I  think  that  in  medicine  there 
is  a  tendency  to  go  too  far  in  applying  the  partial  facts  which  we 
have  learned  about  complicated  disturbances  of  function  to  practical 
treatment.  Our  knowledge  being  only  partial,  the  unknown  features 
may  cause  any  radical  method  of  treatment  to  do  more  harm  than 
good.  In  many  cases  of  functional  disorder  I  believe  it  to  be  safer 
to  place  a  child  under  the  hygiem'c  and  dietetic  conditions  of  a  normal 
routine,  and  not  to  adopt  a  plan  based  on  partial  facts  or  exclusive 
theories.  But  do  we  know  enough  about  the  functional  disturb- 
ance in  nephritis  to  proceed  more  boldly? 

I  think  that  a  moderate  restriction  of  fluid  intake  is  advisable  in 
acute  nephritis  characterized  by  edema  without  uremic  symptoms. 
This  is  accomplished  as  a  routine  by  cutting  out  water  from  the 
diet,  giving  the  necessary  amoimt  of  fluid  in  the  form  of  milk.  The 
indications  for  giving  more  than  this  amount  of  fluid  will  be  con- 
sidered below.  The  quantity  of  milk  to  be  given  depends  upon 
other  considerations,  such  as  the  age  of  the  child,  and  its  caloric  and 
protein  requirements. 

In  arranging  a  diet  which  will  be  best  suited  to  the  fimctional 
disability  of  the  kidneys,  or  at  least  to  what  we  know  of  this  func- 
tional disability,  we  must  remember  that  it  is  the  products  of  pro- 
tein metabolism  which  are  excreted  with  most  difficulty  by  the  dam- 
aged kidneys,  and  which  may  be  toxic  if  sufficiently  accumulated  in 
the  blood.  On  the  other  hand,  a  certain  amount  of  protein  in  the 
diet  is  required  to  balance  the  necessary  nitrogenous  metabolism  of 
the  body,  and  this  amount,  known  as  the  minimum  protein  require- 
ment, is  about  1.5  grammes  of  protein  per  kilogram  of  body  weight. 
This  quantity  should  be  given,  but  no  more.  The  required  protein 
should  all  be  given  in  the  form  of  milk,  no  meat,  fish,  or  eggs  being 
allowed.  This  quantity  of  milk  will  contain  the  moderately  restricted 
fluid  indicated  as  a  routine. 

To  determine  how  much  milk  should  be  given  in  twenty-four 
hours,  the  following  procedure  should  be  employed : 

a.  Reduce  the  weight  of  the  child  from  pounds  to  kilograms. 
This  can  be  done  by  multiplying  the  weight  in  pounds  by  440  and 
dividing  by  1000. 

b.  Multiply  the  weight  in  kilograms  by  1.5.  This  gives  the  grammes 
of  protein  to  be  given  daily,  to  meet  the  minimum  protein  require- 
ment. 

c.  Divide  this  minimum  protein  requirement  by  the  amount  of 
protein  in  i  c.c.  of  milk.  This  amount  of  protein  is  foimd  by  divid- 
ing the  percentage  of  protein  in  the  milk  by  100.  If  whole  milk  can 
be  given  (as  it  can  in  all  cases  except  in  infants  requiring  modified 
milk),  the  minimiun  protein  requirement  is  divided  by  .035.  In 
infants  on  modified  milk  containing  1.5  per  cent.,  2  per  cent.,  or 
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2.5  per  cent,  of  protein,  the  minimum  protein  requirement  is  divided 
by  .015,  .02,  or  .025.  This  will  give  the  twenty-four  hour  quantity 
of  milk  required. 

For  example,  suppose  it  is  desired  to  arrange  a  diet  in  acute  neph- 
ritis for  a  diild  of  three  years  weighing  thirty-two  pounds: 

(a)  32  X  440  =  14080  grammes,  -r-  1000  =  14  kilograms. 

(b)  14  X  1.5  =  21  grammes,  minimum  daily  protein  requirement. 

(c)  21  -^  .035  ^  600  c.c.  or  20  ounces  of  milk  daily. 

The  diet  must  not  consist  exclusively  of  milk.  The  quantity  of 
milk  which  fulfils  the  minimum  protein  requirement,  and  meets  the 
indication  as  to  restricted  fluid  intake  in  cases  with  edema  as  the 
chief  symptom,  does  not  fulfil  the  caloric  requirements  of  the  child. 
A  child  of  three  years,  weighing  thirty  poimds,  cannot  be  properly 
nourished  on  20  ounces  of  milk  a  day.  This  quantity  of  milk  con- 
tains only  about  420  calories,  and  the  minimimi  caloric  requirement 
for  this  child  in  health  would  be  about  1200  calories.  (See  Vol.  I, 
page  280.)  In  acute  nephritis,  or  indeed  during  any  acute  illness, 
it  is  not  necessary  that  the  child  take  the  full  minimiun  caloric  re- 
quirement, but  it  should  not  take  very  much  less.  This  child  should 
have  900  or  1000  calories  in  any  event.  The  calories  not  provided 
by  the  milk  are  obtained  from  foods  containing  fats,  sugars,  and 
starches.  The  foods  containing  chiefly  these  food  elements  which 
are  normal  in  the  diet  of  a  child  of  that  age  should  all  be  given,  so 
that  practically  the  only  dietary  restriction  in  older  children  is  the 
forbidding  of  meat,  fish,  and  eggs.  The  green  vegetables  which 
contain  comparatively  little  starch  and  sugar  should  also  be  re- 
stricted, in  order  that  sufficient  calories  be  taken  without  overload- 
ing the  stomach. 

The  exact  arrangement  of  the  diet  depends  on  the  age  and  diges- 
tive powers  of  the  child.  Older  children  may  have  bread,  butter, 
olive  oil,  cereals,  potato,  and  any  starchy  vegetables  they  can  digest. 
In  infants  the  diet  is  necessarily  more  limited.  It  sometimes  hap- 
p)cns  that  with  restriction  of  milk  to  the  demands  of  the  minimum 
protein  requirement,  the  child  cannot  digest  enough  of  the  carbo- 
hydrate foods  to  meet  the  caloric  requirement.  In  such  cases,  pro- 
vided that  there  is  no  difficulty  in  digesting  cow's  milk  fat,  cream 
may  be  substituted  for  part  of  the  milk.  This  increases  the  caloric 
intake  without  increasing  the  protein  and  fluid  intake. 

I  can  only  indicate  the  general  principles  which  govern  the  dietetic 
management  of  a  case  of  acute  glomerulonephritis.  The  details  vary 
with  each  individual  case.  The  general  principles  may  be  sum- 
marized as  follows,  for  average  cases  with  edema,  but  without  uremic 
symptoms: — 

I.  Eliminate  water  from  the  diet. 
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2.  Give  enough  milk  to  cover  the  protein  requirement  of  the 

individual  child. 

3.  Give  no  other  protein  foods,  such  as  meat,  fish,  or  eggs. 

4.  In  addition  to  milk,  give  enough  of  the  foods  containing  fat 

and  carbohydrate  to  make  up  the  caloric  requirement  in 
acute  illness,  arranging  the  diet  in  accordance  with  the  age 
and  digestive  powers  of  the  child. 

In  cases  with  toxic  symptoms,  there  should  be  no  restriction  of 
fluid  intake  as  a  routine.  In  these  cases  the  diet  should  be  arranged 
as  planned  above,  enough  milk  being  given  to  cover  the  protein  re- 
quirement, while  the  caloric  needs  are  met  by  giving  the  articles  of 
diet  containing  fats,  starches  and  sugars  which  are  suitable  for  a 
child  of  that  age,  or  by  substituting  cream  for  part  of  the  milk.  The 
amount  of  milk  needed  to  fulfil  the  protein  requirement  contains  less 
water  than  the  child  would  take  under  ordinary  circumstances,  and 
if  no  other  fluid  be  taken,  it  means  a  restriction  of  fluid.  This  can 
be  avoided  by  giving  a  certain  amount  of  thin  gruel,  and  by  allow- 
ing the  child  to  take  as  much  water  in  twenty-four  hours  as  it  would 
take  under  ordinary  conditions.  This  should  be  suflicient  to  dilute 
the  poisons  in  the  blood.  I  do  not  believe  in  forcing  fluids  as  a 
routine  when  only  mild  uremic  sjonptoms  are  present.  This  measure 
should  only  be  used  when  serious  uremia  is  threatened,  and  its  indi- 
cations will  be  considered  below.  The  dietetic  treatment  of  cases 
with  mild  uremic  symptoms  differs  from  that  of  the  cases  character- 
ized chiefly  by  edema,  only  in  that  the  giving  of  a  normal  amount 
of  fluid  is  allowed. 

Hygienic  Treatment. — In  cases  of  average  severity,  no  special 
therapeutic  measures  are  indicated.  The  child  should  be  kept  in 
bed,  imder  the  general  conditions  of  hygiene  and  nursing  suitable 
to  the  treatment  of  an  acute  disease.  Care  should  be  taken  that 
no  urine  be  lost,  for  the  careful  measuring  and  recording  of  the  quan- 
tity of  urine  passed  each  day  is  very  important  in  guiding  the  treat- 
ment. A  careful  record  should  be  kept  of  all  water  and  food  given^ 
so  that  the  physician  will  know  at  all  times  just  what  is  the  fluid 
intake,  the  protein  intake,  and  the  caloric  intake.  A  daily  warm 
bath  should  be  given,  and  at  other  times,  sponging  with  warm  water 
followed  by  the  wrapping  of  the  child  in  a  blanket.  Flannel  night 
clothing  should  be  worn. 

The  bowels  should  be  kept  freely  open,  preferably  by  the  use  of 
a  saline  cathartic.  The  best  preparation  in  nephritis  with  edema 
is  magnesiiun  sulphate  in  doses  sufficient  to  produce  from  one  to 
three  loose  movements  daily.  If  in  average  routine  cases  magnesium 
sulphate  produces  more  purging  than  this,  some  milder  saline,  such: 
as  Carlsbad  salts  or  Sprudel  salts,  should  be  substituted. 
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Under  this  treatment,  most  cases  of  acute  nephritis  will  recover 
with  due  rapidity,  and  without  showing  alarming  symptoms.  Diu- 
retics are  strictly  contraindicated.  Iron  may  be  given  to  combat  the 
anemia,  provided  that  it  does  not  upset  the  stomach.  More  stren- 
uous therapeutic  measures  than  those  outlined  above  are  only  indi- 
cated imder  special  conditions. 

Treatment  of  Severe  Cases. — More  vigorous  treatment  is  re- 
quired in  severe  cases  with  very  scanty  urine,  and  either  marked 
dropsy  or  general  constitutional  disturbance.  The  most  important 
thing  in  such  cases  is  to  maintain  free  diaphoresis.  This  is  accom- 
plished by  means  of  hot  packs,  given  as  described  in  Vol.  I,  page  155. 
Counterirritation  over  the  region  of  the  kidneys,  obtained  by  means 
of  the  mustard  paste,  is  useful.  The  bowels  should  be  kept  freely 
open,  but  harm  may  be  done  by  too  vigorous  pmrging.  The  amount 
of  cathartic  given  should  be  sujficient  to  produce  three  or  four  loose 
movements  daily,  but  no  more,  and  the  effect  of  the  purging  on  the 
general  condition  should  be  carefully  watched.  Epsom  salts  is  the 
best  cathartic  in  this  condition.  If  Epsom  salts  cannot  be  taken 
without  causing  marked  resistance  on  the  part  of  the  patient,  or  if 
vomiting  is  produced,  compound  jalap  powder,  or  compound  liquor- 
ice powder  may  be  substituted,  in  doses  proportioned  to  the  age 
of  the  child.  Calomel  is  contraindicated  in  nephritis.  For  a  child 
of  three  years  the  dose  of  compoimd  jalap  powder  is  fifteen  grains, 
and  of  compound  Uquorice  powder  one  to  two  teaspoonfuls. 

This  more  active  treatment  is  continued  until  the  quantity  of 
urine  secreted  is  showing  a  steady  increase,  when  the  routine  treat- 
ment is  resimtied. 

Suppression  and  Ureml\. — ^Whenever  there  is  total  suppression 
of  urine,  the  most  effective  therapeutic  measure  is  the  giving  of 
rectal  injections  of  normal  saline  solution.  Two  quarts,  at  a  tem- 
perature of  105°  F.,  should  be  injected  high  into  the  colon,  and  the 
injections  should  be  repeated  every  six  hours  until  the  urinary  secre- 
tion is  reestablished.  All  the  measures  indicated  in  the  treatment 
of  severe  cases  should  be  continued.  The  rectal  injections  should 
be  begun  with  the  advent  of  suppression,  if  possible  before  actual 
uremic  symptoms  have  developed. 

When  actual  uremia,  as  shown  by  marked  apathy,  stupor,  deli- 
rium, convulsions,  vomiting,  diarrhea,  and  a  pulse  of  high  tension, 
comes  on,  the  most  effective  additional  therapeutic  measure  is  vene- 
section, followed  by  the  intravenous  injection  of  normal  salt  solution. 
The  amoimt  of  blood  withdrawn  depends  on  the  age  of  the  child, 
his  general  condition,  and  the  urgency  of  the  symptoms.  In  a  child 
of  three  years  the  amount  should  be  from  three  to  six  ounces.  The 
quantity  of  normal  salt  solution  given  intravenously  should  be  twice 
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as  great  as  that  of  the  blood  withdrawn.  In  all  uremic  conditions, 
all  restrictions  of  fluid  intake  should  be  omitted,  and  the  child  should 
be  made  to  take  as  much  fluid  as  possible.  The  nervous  manifesta- 
tions of  uremia  are  best  relieved  by  sodium  bromide  and  chloral, 
given  by  rectum,  in  doses  proportioned  to  the  age  of  the  patient. 

Complications. — The  complications  which  require  special  treat- 
ment arc  dropsy  of  the  serous  ca\ities,  and  edema  of  the  Ixmgs.  If 
there  is  a  marked  ascites,  with  sufficient  accumulation  of  fluid  to 
distend  the  abdomen  and  push  the  intestines  into  the  upper  half 
when  the  patient  is  in  a  half-sitting  posture  (see  Fig.  241),  para- 
centesis should  be  performed  and  the  fluid  removed.  Hydrothorax 
should  be  treated  in  the  same  way.  If  edema  of  the  lungs  develops, 
atropin  should  be  given  subcutaneously  in  doses  proportioned  to  the 
age  of  the  child.  The  most  efi^ective  measure  in  pulmonary  edema 
with  a  pulse  of  high  tension,  is  venesection. 

Convalescence. — The  management  of  convalescence  is  important 
for  the  prophylaxis  of  chronic  nephritis.  The  diet  should  be  care- 
fully restricted  for  a  long  time,  certainly  as  long  as  any  albumin  and 
casts  remain  in  the  urine,  and  preferably  for  at  least  a  year  longer. 
Nitrogenous  food  must  be  restricted.  It  is  not  necessary  to  con- 
tinue to  give  no  more  than  the  minimum  protein  requirement,  and 
the  child  may  take  as  much  milk  as  he  likes.  The  protein,  however, 
should  consist  in  the  amount  contained  in  milk  and  the  small  amount 
contained  in  the  ordinary  farinaceous  foods  and  vegetables.  Meat, 
eggs,  and  fish  should  not  be  allowed. 

Special  precautions  should  be  taken  against  exposure  to  cold  or 
to  sudden  changes  of  temperature.  Flannel  should  be  worn  next  to 
the  skin.  Every  measure  tending  to  promote  good  general  nutrition 
should  be  utilized.  Iron  is  required  to  combat  the  anemia.  If  with 
the  approach  of  winter,  the  urine  is  not  entirely  normal,  the  child 
should,  if  possible,  be  sent  to  pass  the  winter  in  a  warm  climate.  This 
is  advisable  in  the  winter  succeeding  an  attack  of  acute  nephritis, 
even  if  recovery  has  been  apparently  complete. 

treatment  of  chronic  glomerulonephritis 

The  Active  Stage. — The  active  stage  of  chronic  glomerulo- 
nephritis is  characterized  by  the  same  symptoms  of  renal  disability 
as  are  seen  in  acute  glomerulonephritis,  namely  diminution  in  the 
urinary  secretion,  edema,  and  the  occasional  development  of  uremic 
symptoms.  The  treatment  is  much  the  same  as  that  of  the  acute 
form  of  the  disease.  In  cases  characterized  only  by  edema,  the 
same  routine  as  to  diet  and  restriction  of  fluid  intake  should  be 
adopted  as  in  acute  nephritis;  the  hygienic  routine,  including  rest 
in  bed,  careful  recording  of  the  urinary  output  and  fluid  and  food 
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intake,  warm  baths  and  spongings,  and  the  promotion  of  free  watery 
evacuation  of  the  bowels,  is  the  same  as  in  the  acute  cases.  The 
edema  in  chronic  glomerulonephritis  is  often  very  persistent.  In 
acute  nephritis  the  symptoms  are  caused  by  the  accimiulation  of 
the  products  of  inflammation,  which  are  soon  absorbed  with  relief 
of  symptoms.  In  chronic  nephritis  the  symptoms  are  caused  by 
permanent  destructive  changes  in  the  renal  tissues,  and  consequently 
the  symptoms  of  functional  disturbance  tend  to  persist  much  longer. 
The  only  way  of  getting  rid  of  the  dropsy  is  by  the  persistent  pro- 
motion of  free  diaphoresis  and  of  a  moderate  watery  catharsis.  Hot 
packs,  which  are  effective  in  obtaining  diaphoresis  in  acute  nephritis, 
often  fail  in  chronic  nephritis,  particularly  after  continued  use.  It 
is  often  difficult  to  produce  free  sweating.  In  such  cases,  hot  air 
baths  should  be  substituted  for  hot  packs.  The  frequency  and  dura- 
tion of  these  baths  must  depend  on  the  reaction  and  general  condition 
of  the  individual  patient.  The  indication  is  to  produce  a  maximimi 
of  diaphoresis  with  a  minimum  of  circulatory  depression.  Some 
children  do  not  stand  hot  air  baths  well,  and  in  such  cases  hot  packs 
must  be  used. 

It  must  be  remembered  that  the  giving  of  pilocarpine  is  most  strictly 
contraindicated,  in  spite  of  the  fact  that  it  is  the  only  really  effective 
diaphoretic  drug.  The  danger  from  edema  of  the  lungs  more  than 
counterbalances  any  possible  benefit  from  the  use  of  pilocarpine. 

It  must  also  be  remembered  that  diuretics,  such  as  digitalis,  caffein, 
calomel,  theobromin-sodium  salicylate,  theocin,  and  potassium  ace- 
tate, are  contraindicated  in  the  treatment  of  edema  from  nephritis. 
In  acute  nephritis  diuretics  are  ineffective,  because  the  glomeruli 
are  blocked  by  inflammatory  products.  In  chronic  nephritis  stimu- 
lation of  the  undestroyed  portion  of  the  renal  parenchyma  by  diure- 
tics is  possible,  and  the  giving  of  a  diuretic  may  produce  a  marked 
increase  in  the  quantity  of  urine  secreted.  Some  authorities  believe 
that  diuretics  can  be  advantageously  used  in  chronic  cases.  Never- 
theless recent  research  in  the  experimental  nephritis  of  animals  seems 
to  show  that  the  lives  of  such  animals  are  shortened  by  the  use  of 
diuretics,  and  in  my  opinion  it  is  better  to  avoid  their  use.  In  deal- 
ing with  the  persistent  edema  and  scanty  urinary  secretion  of  the 
active  stage  of  chronic  glomerulonephritis,  we  must  depend  upon 
moderate  restriction  of  fluid  intake  combined  with  the  activity  of 
the  skin  and  bowels.  In  chronic  as  in  acute  nephritis,  three  or  four 
daily  watery  evacuations  should  be  obtained,  but  excessive  purging 
should  be  avoided. 

With  the  development  of  uremic  symptoms,  the  restriction  of 
fluid  intake  should  be  omitted.  The  development  of  an  actual 
uremic  condition  is  treated  in  the  same  way  as  in  acute  nephritis, 
with  high  rectal  injections  of  normal  saline  solution,  the  forcing 
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of  fluids,  hot  packs  or  hot  air  baths,  free  but  not  excessive  catharsis, 
and  in  severe  cases,  venesection  with  intravenous  injection  of  normal 
saline  solution.  Excessive  or  persistent  ascites,  and  hydrothorax, 
are  treated  by  paracentesis.  Edema  of  the  lungs  is  treated  as  in 
acute  nephritis,  with  atropin  and  venesection. 

The  Quiescent  Stage. — In  this  stage  of  the  disease  the  patient 
shows  evidences  of  nephritis  in  the  urine,  but  is  free  from  edema  or 
uremic  s>Tnptoms.  The  general  treatment  is  that  which  was  de- 
scribed in  connection  with  the  convalescence  from  acute  nephritis. 
Exposure,  both  to  cold  and  to  the  contagious  infections,  is  especially 
to  be  avoided.  An  active  life  in  the  open  air  is  desirable.  These 
indications  can  best  be  met  if  the  patient  passes  the  winter  in  a 
warm  dry  climate.  All  the  details  of  hygiene  tending  toward  good 
nutrition  and  robust  development,  should  be  attended  to.  Exercise 
should  be  regular,  but  should  not  be  carried  to  the  point  of  fatigue. 
There  should  be  during  the  day,  periods  of  rest  in  a  recumbent  posi- 
tion. Massage  is  useful  in  undeveloped  children.  Iron  should  be 
given  for  anemia,  and  bitter  tonics,  such  as  nux  vomica,  if  the  appe- 
tite is  poor.  The  diet  should  not  contain  excessive  salt,  and  meat, 
iish  and  eggs  should  not  be  given,  if  plenty  of  milk  can  be  taken. 

Occasionally  there  is  seen  in  childhood  a  type  of  chronic  glomerulo- 
nephritis in  which  the  clinical  manifestations  are  much  like  those  of 
chronic  interstitial  nephritis  in  adults.  A  rare  case  of  this  tyi>e 
may  represent  a  primary  chronic  interstitial  nephritis,  but  the  majority 
are  cases  in  which  the  primary  lesion  was  glomerular,  but  in  which 
fibrous  interstitial  changes  have  reached  an  advanced  stage.  This  is 
the  secondary  contracted  kidney  of  the  German  writers.  The  clinical 
manifestations  of  importance  are  the  passage  of  a  large  quantity  of 
urine  with  very  low  specific  gravity,  the  absence  of  edema,  the  pres- 
ence of  high  blood  pressure  and  a  pulse  of  high  tension,  and  the 
occasional  occurrence  of  secondary  cardiac  hypertrophy,  or  of  cardiac 
dilatation  and  insufficiency. 

In  these  cases,  in  addition  to  the  routine  treatment  of  chronic 
glomerulonephritis,  the  condition  of  the  circulatory  system  must  be 
considered.  Nitroglycerin  may  be  given  to  reduce  an  excessively 
high  blood  pressure,  but  it  must  be  remembered  that  children  bear 
the  nitrites  proportionately  much  less  well  than  adults,  and  the  giving 
of  nitroglycerin  should  be  begun  very  cautiously  in  very  small  doses, 
controlled  by  frequent  observations  of  the  effect  upon  the  pulse  and 
blood  pressure.  The  treatment  of  cardiac  insufliciency  is  the  usual 
treatment  with  cardiac  stimulants,  which  has  been  described  under 
the  diseases  of  the  heart. 

Surgical  interference  has  been  recommended  for  children  with 
chronic  glomerulonephritis.  The  operation  consists  in  decapsulation 
of  the  kidneys.    It  should  only  be  considered  in  cases  growing  pro- 


Glomerulonephritis  507 

gressively  worse  under  medical  treatment.  There  is  considerable 
immediate  operative  risk.  Some  writers  have  reported  cases  which 
appeared  to  have  been  permanently  cured  by  this  operation.  In 
most  of  the  reported  cases  in  which  the  patient  survived  the  imme- 
diate operation,  the  cure  was  not  permanent,  most  of  the  children 
dying  within  a  year  after  the  operation.  Striking  temporary  benefit, 
however,  was  seen  in  many  cases.  In  a  disease  with  so  unfavorable 
a  prognosis  as  chronic  nephritis  m  children,  any  procedure  of  holding 
out  any  hope  of  benefit  should  be  at  least  suggested  to  the  child's 
parents. 

PROBLEMS  AND  RESEARCH.— The  last  decade  has  seen  great 
activity  in  experimental  research  in  the  subject  of  nephritis.  The 
practical  results  of  this  work  have  been  applied  to  the  study  of  neph- 
ritis as  it  occurs  in  adults  rather  than  in  children,  and  we  have  seen 
that  the  nephritides  of  adults  include  an  important  pathological 
factor  which  is  not  found  in  early  life.  The  value  in  the  nephritis 
of  early  life  of  recent  studies  on  renal  function,  remains  to  be  deter- 
mined. It  is  important,  however,  that  the  pediatrist  should  have  a 
general  idea  of  the  progress  which  has  been  made,  and  of  the  problems 
awaiting  final  solution. 

Experimental  Nephritis. — The  foundation  of  modem  research 
in  nephritis  is  the  production  of  experimental  nephritis  in  animals. 
It  has  been  known  that  the  injection  of  various  chemical  poisons 
into  animals  will  produce  degenerative  lesions  of  the  renal  epithelium. 
Among  these  substances  are  the  chromium  salts,  the  uranium  salts, 
the  tartrates  and  mercuric  chlorid.  On  the  other  hand  certain  other 
poisons  produce  anatomical  changes  chiefly  in  the  vessels  of  the 
glomerular  tufts;  among  these  substances  are  cantharidin,  arsenic, 
and  snake  venom.  From  the  anatomical  standpoint  a  division  has 
been  made  into  epithelial  and  vascular  renal  poisons,  but  this  dis* 
tinction  has  been  proved  to  be  in  no  way  absolute. 

The  production  of  experimental  nephritis,  with  the  discovery  of  a 
certain  degree  of  correspondence  between  anatomical  lesions  and 
particular  poisons,  has  stimulated  research  in  various  directions.  In 
the  first  place,  there  is  a  possibility  that  the  continued  collecting 
and  cataloguing  of  the  various  exogenous  substances  which  can  pro- 
duce kidney  lesions  may  throw  some  light  on  the  nature  of  the  bac- 
terial and  endogenous  poisons  which  are  the  recognized  cause  of 
nephritis.  In  the  second  place,  while  albuminuria  is  the  only  con- 
stant symptom  of  nephritis,  the  other  factors  of  kidney  function 
have  been  found  to  vary  in  every  direction  from  that  of  hyperac- 
tivity on  the  one  hand  to  that  of  extreme  inefiiciency  on  the  other. 
These  variations  have  greatly  increased  the  confusion  attending  any 
attempt  to  classify  and  describe  the  nephritides.    If  through  expert- 
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mental  nephritis  it  becomes  possible  to  locate  or  reproduce  any  single 
factor  at  a  time,  there  is  hope  that  there  may  emerge  from  the  con- 
fusion a  certain  amount  of  correspondence  between  the  lesion  and 
the  disturbance  of  function  which  it  produces.  The  establishment 
of  any  such  correspondence  would  be  of  the  highest  value  in  guiding 
dietetic  treatment.  The  production  of  experimental  nephritis  is  of 
good  promise  not  only  in  classification  and  description,  but  gives  also 
a  means  of  estimating  the  value  of  various  clinical  tests  of  renal 

function  in  diagnosis,  prognosis  and  treatment.  Finally,  a  means 
of  estimating  the  value  of  diuretics  is  afforded  by  the  experimental 
nephritis  of  animals. 

Foreign  Proteins  and  the  Kidney. — The  use  of  experimental 
nephritis  in  the  study  of  the  pathogenesis  of  human  nephritis  has 
been  chiefly  in  experiments  with  foreign  proteins  and  the  rdle  of 
sensitization  in  the  production  of  nephritis.  There  is  some  evidence 
that  the  production  of  nephritis  may  depend  upon  a  previous  sen- 
sitization with  a  foreign  protein. 

Certain  Aspects  of  Renal  Function  Recently  Studied. — On 
the  basis  of  tests  of  renal  function  in  various  forms  of  experimental 
nephritis,  Schlayer  distinguished  two  types,  a  tubular  form  in  which 
there  are  no  marked  changes  in  the  vascular  reactions  which  control 
the  excretion  of  water,  and  a  vascular  form  in  which  the  vascular 
reactions  are  first  increased,  later  diminished,  and  finally  abolished. 
While  there  is  some  evidence  that  in  nephritis  polyuria  is  due  to 
increased  vascular  reactions,  the  theory  that  anuria  is  associated 
with  absence  of  vascular  reactions  has  not  been  confirmed. 

Schlayer  found  that  damage  to  the  renal  tubules  apparently  inter- 
fered with  the  excretion  of  sodium  chlorid.  More  recent  investi- 
gations suggest  that  sodium  chlorid  is  excreted  through  the  glomeruli 
by  filtration,  but  that  damage  to  the  tubular  epithelium  permits 
its  reabsorption.  The  excretion  of  water  and  sodium  chlorid,  which 
arc  both  normal  body  constituents,  is  influenced  by  factors  outside 
the  kidney.  For  this  reason  Schlayer  tested  the  excretion  of  other 
substances,  not  normal  body  constituents.  He  found  that  in  experi- 
mental nephritis  of  the  vascular  type  there  is  a  lessened  excretion 
of  lactose,  while  in  the  tubular  type,  the  excretion  of  potassium  iodid 
is  delaved.  He  advocated  that  the  rate  of  excretion  of  these  two 
substances  be  used  clinically  in  human  nephritis  as  tests  of  the  func- 
tional damage  to  the  vascular  and  tubular  apparatus  respectively. 

Extensive  scientific  study  has  been  devoted  to  the  important  renal 
function  of  the  excretion  of  the  nitrogenous  waste  products.  As  an 
excess  of  nitrogenous  compounds  in  the  blood  is  promptly  eliminated 
by  the  kidneys,  the  excretion  of  these  substances  depends  on  the 
quantity  of  protein  in  the  diet,  and  no  conclusions  as  to  renal  func- 
tion can  be  drawn  from  estimations  of  urea  or  total  nitrogenous 
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output  in  the  urine.  Even  if  both  intake  and  output  are  determined, 
a  very  small  difference  if  prolonged  might  lead  to  a  marked  accumu- 
lation of  nitrogenous  waste  in  the  body.  These  facts  have  led  to  the 
perfection  of  chemical  methods  of  estimating  the  quantity  of  non-pro- 
tein nitrogen  in  the  blood.  The  establishment  of  a  normal  standard 
gives  us  another  method  of  measuring  renal  fimction  in  nephritis. 
The  ability  of  the  kidney  to  eliminate  certain  test  dyes  is  the  basis 
of  the  best  known  and  most  generally  useful  method  of  estimating 
renal .  function,  namely,  the  phenolsulphonephthalein  test.  There 
appears  to  be  a  general  parallelism  between  this  test  and  the  estima- 
tion of  the  non-protein  nitrogen  in  the  blood. 

Tests  of  Renal  Function. — These  studies  of  renal  fimction  have 
provided  us  with  a  number  of  available  laboratory  tests.  The  tests 
most  commonly  employed  are  the  phenolsulphonephthalein  test,  the 
lactose  test,  the  potassium  iodid  test,  the  sodium  chlorid  test,  and 
the  test  for  the  retention  of  non-protein  nitrogen  in  the  blood.  The 
technic  of  the  phenolsulphonephthalein  test  has  been  described  (Vol. 
I,  page  143).  In  the  lactose  test,  glycosuria  having  been  excluded 
by  the  ordinary  tests,  a  sterilized  solution  of  2.  grammes  of  lactose 
in  20  c.c.  of  water  is  injected  intravenously  under  the  strictest  anti- 
septic precautions.  After  four  hours  the  patient  is  catheterized  and 
the  urine  discarded.  All  urine  is  then  collected  and  tested  for  sugar. 
If  sugar  be  found  after  four  hours,  there  is  suspicion  of  lessened 
lactose  excretion,  and  if  after  six  hours,  the  test  is  positive,  and 
the  case  may  be  classified  functionally  as  vascular  nephritis.  In  the 
iodid  test,  one-half  gramme  of  potassium  iodid  is  given  by  mouth. 
In  health  this  entire  amount  should  be  excreted  within  forty  hours; 
delay  beyond  this  period  is  suspicious,  and  if  the  test  in  the  urine 
for  iodin  remains  positive  beyond  sixty  hours,  the  test  is  positive, 
and  the  case  is  classified  as  tubular  nephritis.  The  ordinary  starch 
test  for  iodin  may  be  used  for  examining  the  urine.  The  other  tests 
require  a  specially  equipped  laboratory,  and  are  too  complicated  for 
ordinary  clinical  use.  For  the  details  of  all  these  tests,  the  reader 
is  referred  to  the  most  recent  text  books  on  laboratory  diagnosis. 

Value  of  Testing  Renal  Function. — The  literature  of  the  past 
few  years  and  of  the  present  time  is  full  of  reports  of  the  value  of 
these  various  tests  of  renal  function.  There  have  been  as  yet  com- 
paratively few  autopsies  upon  patients  whose  renal  function  in  diseased 
conditions  has  been  studied  by  means  of  these  tests.  Even  in  experi- 
mental nephritis  there  are  certain  discrepancies  between  the  results 
of  functional  testing  and  the  lesions.  In  human  nephritis  the  few 
attempts  which  have  been  made  to  correlate  the  chief  anatomical 
lesions,  and  the  chief  functional  deficiencies,  have  not  been  very 
successful.  This  is  due  to  the  fact  that  in  human  toxic  nephritis 
the  lesions  are  not  confined  so  definitely  to  one  part  of  the  renal 
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unit  as  in  experimental  nephritis;  indeed,  experimental  uranium 
nephritis  appears  to  be  of  a  mixed  t>'pe.  Furthermore,  it  is  very- 
probable  that  marked  functional  changes  can  occur  without  demon- 
strable anatomical  lesions. 

Attempts  have  been  made  to  classify  the  nephritides  upon  a  basis 
of  tests  of  renal  function.  Such  a  suggested  classification  divides 
the  nephritides  into  three  varieties:  (i)  Tubular,  characterized  by 
delayed  potassium  iodid  and  sodium  chlorid  excretion;  (2)  vascular, 
characterized  by  delayed  lactose  excretion;  (3).azotemic,  character- 
ized by  increase  of  the  non-protein  nitrogen  in  the  blood.  It  does 
not  seem  to  me  at  all  wise  to  adopt  such  a  basis  for  the  classification 
of  the  nephritides.  One  great  danger  arising  from  the  perfection  of 
modem  methods  of  physiological  research,  is  that  we  shall  get  too 
far  away  from  the  sound  foundation  of  pathological  anatomy.  There 
is  a  tendency  on  the  part  of  the  physiological  chemists  and  those  inter- 
ested in  functional  pathology,  to  minimize  the  importance  of  tissue 
changes.  Yet,  until  knowledge  of  functional  pathology  has  advanced 
much  farther  than  at  present,  the  classification  of  disease  processes 
must  rest  upon  anatomical  lesions  as  its  primary  basis. 

The  practical  value  of  the  laboratory  tests  of  renal  fimction  remains 
at  present  a  subject  of  discussion,  and  is  awaiting  further  investiga- 
tion, especially  in  children.  It  seems  to  be  generally  admitted  that 
the  phenolsulphonephthalein  test  is  the  best  measure  of  general 
renal  damage.  It  appears  to  give  information  of  the  functional 
power  of  the  kidney  as  a  whole,  indicating  the  ability  to  excrete,  not 
single  substances,  but  toxins.  It  is  of  little  value  in  diagnosis,  as 
there  is  no  relation  between  the  test  and  the  specific  character  of  the 
anatomical  lesions.  There  is  evidence  that  it  is  of  value  in  estimat- 
ing the  general  damage  done.  It  appears  to  be  of  most  value  in 
prognosis,  but  it  has  been  used  also  to  estimate  the  extent  of  renal 
involvement  in  cardio-renal  cases,  and  it  is  considered  to  be  a  valu- 
able indication  of  an  approaching  uremia.  It  must  be  remembered, 
however,  that  most  of  the  evidence  tending  to  establish  the  value 
of  this  test  has  been  obtained  in  the  nephritis  of  adults,  particularly 
in  the  cardio-renal  cases  which  are  not  seen  in  early  life.  Much 
remains  to  be  done  in  the  nephritis  of  children  before  even  the  prog- 
nostic value  of  the  phenolsulphonephthalein  test  can  be  considered 
as  certainly  established. 

Of  the  other  tests,  no  definite  conclusion  as  to  practical  value  can 
yet  be  drawn.  There  is  a  prospect  that  further  research  may  disclose 
some  such  value  in  the  nephritis  of  early  life.  If  so,  the  value  of  the 
tests  will  probably  lie  in  guiding  dietetic  treatment  according  to  the 
particular  disturbance  of  function  shown  by  the  tests. 

Diuretics  in  Nephritis. — ^Another  important  result  of  the  pro- 
duction of  experimental  nephritis  in  animals  was  the  study  of  the 
effects  of  diuretics  in  nephritis,  and  the  results  of  this  study  appear 
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to  be  of  real  practical  value.  The  recent  literature  of  this  subject 
is  quite  voluminous.  The  general  evidence  appears  to  be  that  the 
giving  of  various  diuretics  may  produce  a  notable  increase  in  the 
output  of  urine,  chlorids  and  nitrogen.  While  various  types  of 
experimental  nephritis  react  differently,  there  is  no  evidence  of  any 
permanent  benefit  from  diuretics.  There  are,  on  the  contrary, 
various  evidences  of  harm,  as  shown  in  some  cases  by  lowering  of 
the  output  of  phenolsulphonephthalein,  and  in  other  cases  by  short- 
ening of  the  lives  of  the  laboratory  animals.  Diuretics  in  nephritis 
appear  to  produce  a  condition  of  harmful  renal  fatigue. 

Uremia. — The  true  pathogenesis  of  the  group  of  symptoms  known 
as  uremia  has  always  been  one  of  the  great  unsolved  problems  in 
medicine.  With  the  utilization  of  the  most  modem  methods  of 
investigation,  much  attention  is  being  devoted  to  this  subject.  The 
two  principal  theories  as  to  uremic  symptoms  are,  (x)  that  uremia 
results  from  retention  in  the  body  of  normally  formed  toxic  sub- 
stances which  should  be  eliminated  in  the  urine,  and  (2)  that  uremia 
is  due  to  abnormal  toxic  substances  formed  as  a  result  of  a  meta- 
bolism perverted  by  the  kidney  disease.  It  seems  certain  that 
uremic  symptoms  are  not  all  due  to  a  single  cause.  Studies  of  the 
non-protein  nitrogen  in  the  blood  have  led  to  a  separation  into  two 
general  groups.  In  one  group  are  cases  in  which  the  uremic  symp- 
toms are  accompanied  by  a  notable  increase  in  the  non-protein 
nitrogen  in  the  blood.  In  the  other  group  there  is  no  such  increase. 
In  the  first  group  are  the  cases  with  drowsiness,  headache  and  vomit- 
ing. In  the  second  group  are  the  cases  with  convulsions.  Never- 
theless the  exact  nature  of  the  toxic  substances,  and  the  true  patho- 
genesis of  the  symptoms,  remain  unknown.  This  subject  is  being 
actively  studied. 

Acidosis. — The  occurrence  of  acidosis  in  nephritis  has  recently 
been  recognized,  and  is  a  subject  to  which  much  experimental  study 
is  being  devoted.  The  acidosis  is  not  of  the  type  described  under 
that  heading  in  Volume  I,  characterized  by  the  formation  of  the 
acetone  bodies,  but  is  of  the  type  shown  by  an  increased  titrable 
acidity  of  the  blood  and  increased  carbon  dioxid  content  of  the  alveo- 
lar air,  and  characterized  s>Tnptomatically  by  dyspnea.  Its  occur- 
rence appears  to  show  a  general  parallelism  with  the  accumulation 
of  waste  nitrogen  in  the  blood,  and  with  the  ability  of  the  individual 
to  eliminate  phenolsulphonephthalein. 

Salt  Retention  and  Edema. — The  pathogenesis  of  renal  edema 
has  always  been  one  of  the  much  discussed  problems  connected  with 
nephritis.  This  problem  also  has  recently  been  attacked  by  means 
of  the  newer  methods  of  physiological  research.  All  the  facts  con- 
nected with  the  occurrence  of  edema  in  nephritis  are  as  yet  unknown. 
It  is  known,  however,  that  edema  is  closely  connected  with  salt 
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retention.  In  normal  individuals  the  excretion  of  sodium  chlorid  by 
the  kidneys  is  sufficient  to  maintain  a  balance  between  the  salt  taken 
in  with  the  diet  and  the  salt  output.  In  nephritis  the  ability  of  the 
kidneys  to  excrete  sodium  chlorid  is  affected  to  a  variable  but  marked 
extent.  Sodium  chlorid  under  normal  conditions  may  act  as  a  diu- 
retic, its  excretion  being  accompanied  by  the  excretion  of  a  corre- 
spondingly greater  amount  of  water.  It  has  long  been  known  that 
renal  edema  is  accompanied  by  retention  of  salt  as  well  as  of  water. 
It  is  probable  that  in  some  cases  the  retention  of  water  is  primary, 
and  that  of  salt  secondary,  the  latter  being  necessary  in  order  to 
maintain  a  normal  constitution  of  the  body  fluids.  On  the  other 
hand,  there  is  evidence  that  the  sodium  chlorid  may  play  the  primary 
r61e  in  such  combined  retentions.  There  is  also  evidence  that  in 
some  cases  sodium  chlorid  may  be  retained  without  retention  of 
water.  There  is  no  doubt  that  from  the  practical  standpoint  the 
intimate  relation  between  nephritic  edema,  the  intake  of  sodium 
chlorid,  and  salt  retention  through  impaired  power  of  renal  excre- 
tion, is  of  great  importance. 

The  mechanism  both  of  water  and  of  sodium  chlorid  retention, 
is  still  too  imperfectly  understood.  Furthermore,  there  is  abundant 
evidence  that  salt  retention  and  hydremia  are  not  the  only  factors 
in  the  production  of  renal  edema.  There  is  evidence  that  there  are 
important  extra-renal  factors. 

The  most  popular  theory  has  been  that  the  accumulation  of  toxic 
products  in  the  blood  exercises  an  influence  upon  the  blood  vessels 
such  as  to  increase  their  permeability.  The  only  evidence  in-  favor 
of  this  h>T)othesis  is  found  in  the  fact  that  in  experiments  with  cer- 
tain vascular  poisons  the  tendency  toward  edema  has  been  increased. 
We  cannot  tell,  however,  whether  these  poisons  act  upon  the  vessels 
throughout  the  body,  or  have  some  action  upon  the  renal  vessels 
only.  Experimental  tests  of  vascular  permeability  in  animals  have 
as  yet  not  been  followed  by  uniform  results.  Much  work  will  prob- 
ably be  done  in  the  future  along  these  lines. 

It  has  also  been  suggested  that  nephritic  edema  may  be  due  to  a 
change  in  the  chemical  or  physical  character  of  the  tissues  them- 
selves, of  such  a  nature  that  they  hold  more  water.  The  weight  of  the 
experimental  evidence  appears  to  be  rather  against  this  hypothesis. 

I  have  endeavored  in  the  brief  summary  given  in  the  foregoing 
pages,  not  to  give  a  complete  resume  of  recent  research  in  nephritis, 
but  rather  to  present  a  general  sketch  of  the  problems  attracting 
most  attention.  My  object  is  to  present  these  problems  in  such  a 
way  that  the  physician  who  is  keeping  in  touch  with  the  literature 
which  is  chronicling  the  very  active  research  now  going  on  in  the 
laboratories,  will  be  able  to  understand  the  value  and  bearing  of 
what  he  may  read  in  the  future. 


V.    INFECTIONS  OF  THE  KIDNEYS 

PYELITIS  AND  PYELONEPHRITIS 

Pyelitis  is  an  inflammation  of  the  mucous  membrane  lining  the 
pelvis  of  the  kidney,  usually  due  to  infection.  When  the  inflamma- 
tion extends  into  the  tubules  which  open  into  the  pelvis  of  the  kidney, 
the  condition  is  called  pyelonephritis. 

ETIOLOGY. — Pyelitis  may  be  primary  or  secondary. 

Primary  Pyelitis. — ^The  primary  form  of  pyelitis  is  very  much 
the  more  frequent,  and  is  a  very  common  disease  in  infants  and 
yoimg  children.  It  is  primary  in  the  sense  that  there  is  no  local 
pathological  condition  of  the  genito-urinary  tract  to  which  the  in- 
flammation is  secondary.  It  may,  however,  occur  in  the  coiurse  of 
any  disease,  being  particularly  common  in  the  acute  diarrheas.  The 
etiological  connection  with  these  diseases  is  not  very  obvious,  and 
pyelitis  may  occur  entirely  without  evidences  of  disease  elsewhere. 
It  is  almost  exclusively  a  disease  of  infancy,  but  is  sometimes  seen 
in  the  earlier  years  of  childhood.  It  is  about  nine  times  as  common 
in  girl  infants  as  in  boy  infants. 

The  microorganism  which  causes  this  primary  pyelitis  of  infancy 
is  the  bacillus  coli  communis.  In  the  majority  of  instances  the  ccAon 
bacillus  is  the  only  organism  found,  but  mixed  infections  are  occa- 
sionally seen. 

It  has  always  been  generally  assiuned  that  this  form  of  pyelitis 
represents  an  ascending  infection,  the  bacilli  entering  through  the 
urethra  and  traveling  up  the  urinary  passages  to  the  pelvis  of  the 
kidneys.  This  is  a  pure  assumption,  not  based  on  any  proof.  The 
reasons  why  pyelitis  has  been  regarded  as  of  urinogenous  origin,  are 
the  following:  (i)  The  almost  exclusive  occurrence  of  the  disease 
in  infants  whose  soiled  diapers  provide  a  ready  means  by  which  colon 
bacilli  can  gain  access  to  the  urethra;  (2)  the  notably  greater  fre- 
quency of  the  disease  in  female  infants,  in  whom  the  short  urethra 
provides  an  easier  route  of  invasion;  (3)  the  frequent  association  of 
the  disease  with  acute  diarrheal  conditions,  in  which  the  large  num- 
bers of  colon  bacilli  are  constantly  discharged  into  the  diaper.  On 
the  other  hand,  there  is  evidence  against  the  theory  that  pyelitis 
takes  place  by  ascending  infection  through  the  urinary  passages. 
It  seems  rather  strange,  under  such  a  hypothesis,  that  the  colon 
bacilli  should  skip  the  bladder,  and  should  travel  so  far  against  the 
urinary  aurent,  to  localize  themselves  in  the  pelvis  of  the  kidney. 
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There  is  certain  positive  evidence  which  has  recently  been  obtained, 
strongly  suggesting  that  the  bacilli  in  the  intestine  gain  access  to  the 
blood  or  lymph  circulation,  and  are  thus  brought  to  the  pelvis  of  the 
kidney,  where  conditions  are  favorable  to  their  development,  or 
where  they  find  a  tissue  for  which  they  have  a  selective  aflMty.  The 
pathogenesis  of  colon  bacillus  pyelitis  must  be  considered  an  open 
question,  which  will  be  further  discussed  under  Problems  and  Research. 

Secondary  Pyelitis. — This  form  of  the  disease  is  much  less  com- 
mon than  the  primacy,  and  may  be  seen  at  any  period  throu^out 
childhood.  It  may  occur  as  an  associated  condition  with  almost  any 
local  disease  of  the  genito-urinary  tract.  It  is  regularly  present  with 
renal  calculus,  and  may  be  foimd  associated  with  congenital  malfor- 
mations of  the  kidneys  or  ureters,  with  renal  new  growths,  with 
renal  tuberculosis,  and  with  perinephritic  inflammations.  It  is 
sometimes  seen  as  a  complication  of  one  of  the  acute  specific  infections. 

In  all  these  cases,  a  variety  of  microorganisms,  including  colon 
bacilli,  streptococci,  staphylococci,  pneumococd,  bacillus  pyocya- 
neus,  typhoid  bacillus,  and  others,  have  been  found  in  various  com- 
binations. 

PATHOLOGICAL  ANATOMY.— The  common  primary  form  is 
bilateral.  When  pyelitis  develops  secondarily  to  a  local  cause,  the 
process  is  usually  unilateral. 

The  process  is  primarily  a  catarrhal  inflammation  of  the  mucous 
membrane,  with  congestion,  swelling,  and  exudation  of  serum  and 
polymorphonuclear  leucocytes.  In  many  cases,  the  inflammation 
extends  into  the  tubules,  causing  degeneration  of  the  tubular  epithe- 
lium. In  protracted  and  severe  cases,  small  abscesses  may  be  foimd 
in  the  renal  parenchyma.  If  there  is  any  obstruction  to  the  free  out- 
flow of  urine  there  may  be  an  accumulation  of  purulent  fluid  in  the 
pelvis  of  the  kidney,  leading  to  the  condition  known  as  pyonephrosis. 

SYMPTOMS. — In  the  common  primary  form,  the  only  symptoms 
which  occur  with  sufficient  frequency  to  be  considered  characteristic, 
are  fever  and  pyuria. 

Feoer  is  present  in  the  great  majority  of  cases,  but  occasionally 
the  urine  may  show  evidences  of  pyelitis  without  there  being  any 
fever.  In  typical  mild  cases  there  may  be  no  more  than  a  slight 
elevation  of  temperature  of  two  or  three  degrees.  In  other  less 
common  cases  the  temperature  may  rise  abruptly  to  104®  F.  or  even 
'  105°  F.  The  temperature  curve  is  very  variable,  usually  tending  to 
present  marked  exacerbations  and  remissions,  but  showing  nothing 
characteristic  of  the  disease.  The  temperature  chart  may  resemble 
that  of  any  other  acute  infection,  including  even  malaria.  There 
are  often  periods  of  several  days  without  fever  in  various  stages  of 
the  disease,  followed  by  fresh  rises  of  temperature.    In  cases  with 
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high  fever,  a  remarkable  absence  of  apparent  general  constitutional 
disturbance  in  proportion  to  the  fever,  is  often  one  of  the  notable 
characteristics  of  the  disease. 

The  urine  is  usually  turbid  from  the  presence  of  pus.  The  amoimt 
of  pus  varies  greatiy,  both  in  different  cases,  and  from  day  to  day 
in  the  same  case.  The  amoimt  of  pus  on  settling  may  occupy  from 
one  to  fifty  per  cent  of  the  volume  of  the  urine.  There  is  usually 
enough  pus  present  to  be  visible  macroscopically,  but  occasionally 
cases  are  seen  in  which  the  only  abnormality  of  the  urine  is  the  pres- 
ence of  a  variable  number  of  pus  cells  in  the  sediment  imder  the  micro- 
scope. The  quantity  of  pus  appears  to  bear  no  relation  to  the  height 
of  the  fever,  or  to  the  severity  of  any  other  symptoms  which  may 
be  present.  Also  the  marked  variations  in  the  amount  of  pus  which 
are  seen  from  day  to  day  bear  no  relation  whatever  to  the  variations 
in  the  fever  seen  on  the  temperature  chart. 

The  quantity  of  urine  secreted  is  usually  slightiy  diminished. 
The  reaction  is  usually  acid.  Albumin  is  present  in  proportion  to 
the  amount  of  pus,  and  to  the  severity  of  the  tubular  nephritis  which 
may  accompany  the  pyelitis.  The  sediment,  when  examined  micro- 
scopically, contains  pus  cells,  red  blood  corpuscles,  and  epithelium, 
and  may  also  contain  tube  casts.  The  pus  cells  are  the  most  numer- 
ous element  in  the  sediment,  are  usually  well  preserved,  and  tend 
to  occur  in  large  clumps  or  masses.  Red  blood  corpuscles  are  present 
only  in  acute  cases,  and  in  the  primary  form  are  not  found  in  sufficient 
numbers  to  color  the  urine;  in  some  of  the  secondary  cases  the  urine 
may  be  slightly  red  or  smoky.  Epithelial  cells  are  numerous,  espe- 
cially in  the  early  stages  of  the  disease.  Roimd,  conical,  spindle- 
shaped,  and  long-tailed  cells  are  foimd.  Casts,  when  present,  are 
usually  short  and  of  large  calibre. 

In  these  typical  cases  of  the  primary  pyelitis  of  infancy,  the  general 
condition  of  the  child  is  often  surprisingly  little  affected  in  propor- 
tion to  the  height  of  the  fever  and  evidences  of  inflanmiation  found 
in  the  urine.  Some  loss  of  weight,  that  universal  indication  of 
disease  in  infants,  usually  occurs,  but  even  this  is  usually  slight  in 
comparison  with  the  apparent  severity  of  the  infection  as  shown  by 
the  temperature  chart.  Anemia  is  apt  to  develop  in  long-standing 
cases. 

A  certain  number  of  cases  are  atypical,  and  show  other  symptoms 
besides  fever  and  pyuria.  There  may  be  some  disturbance  of  diges- 
tion, as  shown  by  vomiting,  diarrhea,  or  abnormal  movements.  There 
may  be  a  more  than  usually  marked  general  constitutional  reaction 
accompanying  the  fever.  ChUlSy  occurring  at  irregular  intervals,  are 
occasionally  seen,  but  are  less  common  than  in  the  secondary  form 
of  pyelitis.  Nevertheless  chills  are  very  imcommon  as  a  manifesta- 
tion of  disease  in  infants,  and  when  they  occur,  should  suggest  pye- 
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litis  more  than  any  other  possibility  in  diagnosis.  The  respiratioit 
is  sometimes  notably  accelerated  in  proportion  to  the  temperature 
and  pulse,  suggesting  the  possibility  of  pneumonia.  Nervous  symp- 
toms suggesting  meningitis  are  sometimes  seen,  and  pyelitis  is  one 
of  the  causes  of  **meningismus"  in  infants.  With  all  the  other 
symptoms  of  acute  infection  which  may  occasionally  occur  in  primary- 
colon  bacillus  pyelitis,  there  is  a  notable  absence  of  any  symptoms, 
or  physical  signs  of  a  nature  to  localize  the  infection  in  the  genito- 
urinary tract. 

The  disease  runs  a  course  of  very  variable  duration.  Fever  may 
last  only  a  few  days,  or  may  persist  for  six  or  eight  weeks.  As  remis- 
sions of  several  days  may  occur,  a  fall  of  temperature  to  the  normal 
is  no  sign  that  the  disease  is  over.  Relapses  and  recurrences,  even- 
after  longer  afebrile  periods,  are  often  seen.  After  fever  disappears^, 
pus  may  still  be  found  in  the  urine,  microscopically  at  least,  for  a. 
much  longer  period.  During  the  febrile  period  the  blood  usually 
shows  a  leukocytosis  varying  from  13,000  to  30,000,  and  usually 
causes  an  agglutination  of  the  colon  bacillus  even  in  high  dilution. 

Cases  which  occur  in  older  children,  which  represent  usually  the 
secondary  form  of  pyelitis,  are  more  apt  to  show  symptoms  other  than 
fever  and  pyuria.  Chills  occurring  at  irregular  intervals,  are  often 
seen  in  these  cases.  In  this  form  there  are  often  localizing  symp- 
toms, particularly  frequency  of  micturition,  pain  on  micturition,  and* 
tenderness  on  deep  palpation  in  the  region  of  the  kidney. 

DIAGNOSIS. — In  the  past  the  pyelitis  of  infancy  has  been  a. 
disease  very  frequently  overlooked  by  the  general  practitioner,  on 
accoimt  of  the  comparative  diflSculty  attending  the  obtaining  from 
infants,  particularly  female  infants,  of  a  specimen  of  urine  for  ex- 
amination.  The  comparative  infrequency  of  primary  nephritis  in 
infants  has  produced  a  general  impression  that  urinary  examination 
is  not  of  extreme  importance  at  this  period  of  life.  Nevertheless^ 
the  great  frequency  of  pyelonephritis  is  the  strongest  argument  for 
the  necessity  of  urinary  examinations  in  infants  which  could  possibly 
be  brought  forward. 

Pyelitis  belongs  in  the  class  of  acute  infections  which  do  not  revea? 
any  characteristic  signs  on  routine  physical  examination.  I  have 
often  been  called  to  see  in  consultation  cases  in  which  the  physician 
was  at  his  wits  ends  to  explain  a  continued  febrile  reaction  in  a  child 
in  whom  the  physical  examination  was  always  wholly  negative.  In 
such  cases,  if  physical  examination  has  included  proper  examination 
of  the  ears,  pyelitis  stands  first  as  a  possibility  in  infancy,  particu- 
larly if  the  patient  is  a  female.  The  diagnosis  depends  wholly  on 
the  examination  of  the  urine.  A  perfectly  clear  urine  in  an  acute 
case  will  usually  exclude  pyelitis  as  a  cause  of  fever,  but  it  is  safer 
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to  make  a  careful  examination  of  the  sediment  even  if  the  urine  be 
macroscopically  clear.  If  the  urine  be  cloudy,  it  is  necessary  to  de- 
termine that  the  turbidity  is  due  not  to  urates  or  phosphates,  but 
to  pus. 

Owing  to  the  lack  of  distinctive  symptoms,  pyelitis  is  not  often 
mistaken  for  other  infections.  I  have  seen  cases  with  chills  mis- 
taken for  malaria,  and  dosed  with  quantities  of  quinin  in  an  effort 
to  reduce  the  temperature.  Cases  with  rapid  respiration  have  been 
mistaken  for  pneumonia,  cases  with  meningeal  symptoms  have  been 
mistaken  for  meningitis,  and  cases  with  prolcmged  fever  in  which 
neither  the  urine  nor  the  white  count  was  investigated,  have  been 
mistaken  for  typhoid  fever. 

PROGNOSIS. — The  course  of  the  disease  is  very  variable.  The 
prognosis  as  to  life  is  very  favorable.  Death  sometimes  occiurs  in 
infants  with  pyelitis,  but  in  such  cases  it  is  not  often  to  be  attributed 
to  the  infection  of  the  kidneys,  but  to  some  other  accompanying  con- 
•dition,  usually  some  acute  or  chronic  gastro-intestinal  disturbance 
which  has  so  profoundly  affected  nutrition  that  the  ocaurence  of 
pyelitis  is  sufficient  to  turn  the  scale.  Of  sixty  cases  collected  by 
Jeffreys,  nine  died,  six  of  the  luinary  trouble.  Langstein  considers 
that  90  per  cent  recover.  Personally  I  have  seen  only  one  case  in 
which  death  appeared  to  be  primarily  due  to  the  renal  infection. 

The  rapidity  of  recovery  is  very  variable.  The  statistics  vary 
according  to  whether  "cure"  is  defined  as  clinical  freedom  from 
symptoms,  or  cultural  freedom  of  the  urine  from  bacteria.  Some 
writers  believe  that  chronic  nephritis  may  follow  prolonged  colon 
bacillus  infection. 

TREATMENT. — Three  different  methods  of  treatment  will  be 
found  advocated  in  the  literature  of  the  pyelitis  of  infancy.  These 
are: — 

1.  Making  and  keeping  the  urine  alkaline. 

2.  The  giving  of  hexamethylenamin,  or  some  other  urinary  anti- 

septic. 

3.  Vaccine  therapy. 

The  preponderance  of  opinion  is  in  favor  of  the  alkaline  treatment. 
The  theoretical  foundation  of  this  method  of  treatment  is  the  fact 
that  in  alkaline  media  colon  bacilli  develop  less  actively,  and  phago- 
cytosis by  the  leukocytes  is  more  active.  Alkalinity  of  the  urine 
may  be  produced  by  the  giving  of  potassium  citrate,  potassium  ace- 
tate, or  sodium  bicarbonate.  The  quantity  of  potassium  acetate  or 
citrate  sufficient  to  produce  and  maintain  a  marked  alkalinity  of 
the  urine  is  likely  to  cause  vomiting  or  diarrhea.  I  usually  prefer 
to  use  sodium  bicarbonate,  in  doses  of  twenty  to  thirty  grains  every 
four  hours,  according  to  the  age  of  the  patient.    Potassium  citrate 
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or  acetate  may  be  given  in  the  ordinary  doses  proportioned  to  the 
age  of  the  child,  and  sodium  bicarbonate  may  be  given  in  addition 
in  amount  suflScient  to  produce  the  desired  alkalinity  of  the  urine. 

It  is  an  important  part  of  the  treatment  to  give  plenty  of  fluid. 
In  a  comparison  recently  made  at  the  Infants'  Hospital  between 
cases  in  one  ward  under  the  alkaline  treatment,  and  cases  in  another 
ward  under  no  other  treatment  than  the  forcing  of  fluid,  the  appar- 
ent clinical  results  in  the  latter  were  quite  as  good  as  in  the  former. 
Whether  or  not  the  alkaline  or  any  other  form  of  medical  treatment 
is  used,  an  amount  of  fluid  should  he  given  sufficient  to  keep  the  specific 
gravity  of  the  urine  below  1012.  Even  if  the  infant  takes  the  amount 
of  milk  appropriate  to  its  age,  it  will  require  plenty  of  water  in  addi- 
tion, if  the  specific  gravity  of  the  urine  is  to  be  kept  low.  I  usually 
order  that  as  much  water  as  the  child  can  be  got  to  take  voluntarily 
be  given  between  feedings.  The  specific  gravity  of  each  day's  mixed 
urine  is  taken,  and  if  at  any  time  it  rises  above  1012,  I  order  that 
water  be  forced  by  being  given  with  the  spoon.  If  the  child  does 
not  tak^  all  its  milk,  it  is  usually  necessary  from  the  beginning  to 
force  fluid  by  means  of  the  spoon. 

Hexamethylenamin  is  the  favorite  urinary  antiseptic  in  the  pye- 
litis of  infancy,  although  ammonium  and  sodium  benzoate,  calomel, 
sandalwood  oil,  creosote  and  salol  have  all  been  advocated  by  various 
writers.  Hexamethylenamin  should  not  be  given  in  connection  with 
the  alkalies;  its  use  in  this  way  may  be  responsible  for  many  of  the 
unfavorable  reports  of  its  value.  It  has  been  shown  that  the  anti- 
septic action  of  hexamethylenamin  depends  upon  the  liberation  of 
formaldehyd  in  the  urine,  and  that  this  takes  place  only  when  the 
urine  is  acid.  It  is  best  to  give  hexamethylenamin  in  connection 
with  sodium  benzoate  or  acid  sodium  phosphate,  in  order  to  insure 
sufficient  acidity  of  the  urine. 

The  reports  in  favor  of  hexamethylenamin  in  the  pyelonephritis 
of  early  life  are  not  very  convincing.  I  should  advise  that  the  giving 
of  alkalies  and  the  forcing  of  fluid  be  tried  first,  and  that  hexamethy- 
lenamin be  tried  only  in  unduly  resistant  cases. 

There  are  some  reports  in  favor  of  the  value  in  pyelitis  of  vaccine 
therapy,  particularly  when  autogenous  vaccines  were  used.  The 
favorable  result  in  these  reports  was  mainly  an  apparent  relief  of 
symptoms.  In  a  disease  of  such  variable  course,  conclusions  based 
on  evidence  of  this  kind  cannot  have  very  much  value.  The  weight 
of  evidence  appears  to  be  against  the  value  of  vaccine  therapy.  Vac- 
cines do  not  appear  to  influence  the  results  obtained  by  other  methods 
of  treatment  in  acute  and  subacute  cases,  to  prevent  exacerbations, 
nor  to  bring  about  recovery  in  chronic  cases.  Nevertheless,  there  is 
no  harm  in  trying  a  stock  colon  bacillus  vaccine  or  an  autogenous 
vaccine  in  a  resistant  or  chronic  case. 
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The  other  measures  of  general  treatment  m  pyelitis  are  those  of 
any  acute  infectious  disease  of  the  same  general  severity. 

PROBLEMS  AND  RESEARCH.  Channel  of  Infection.— The 
principal  subject  of  controversy  in  the  pyelitis  of  early  life  is  the 
channel  of  infection.  Although,  as  stated  imder  etiology,  the  weight 
of  opinion  favors  the  theory  of  an  ascending  infection  through  the 
urethra,  bladder  and  ureters,  I  find  that  the  pediatrists  of  the  present 
day  seem  one  after  another  to  be  swinging  over  toward  the  theory 
of  a  hematogenous  channel  of  infection. 

The  arguments  in  favor  of  the  urinogenous  theory  have  been 
summarized  imder  etiology.  The  original  objections  to  this  theory 
were  the  lack  of  any  explanation  for  the  usual  absence  of  cystitis  in 
these  cases,  and  the  long  journey  of  the  colon  bacilli  against  the 
urinary  current.  Some  writers  have  attempted  to  explain  ascend- 
ing infection  on  the  theory  that  the  bacilli  are  carried  up  to  the 
kidneys  through  the  lymphatics  which  follow  the  course  of  the  ure- 
ters. This  explanation  cannot  hold,  because  it  is  a  known  fact  that 
the  direction  of  the  flow  in  these  lymphatics  is  from  the  kidney 
downward. 

According  to  the  theory  of  hematogenous  infection,  colon  bacilli 
enter  the  general  circulation  from  the  intestine,  or  possibly  from 
the  vagina,  urethra,  or  bladder.  These  bacilli  are  excreted  through 
the  glomeruli  of  the  kidney,  but  find  a  soil  favorable  to  their  develop- 
ment in  the  renal  pelvis.  Conditions  which  tend  to  increase  the 
number  of  colon  bacilli  in  the  blood,  or  which  tend  to  cause  a  con- 
centration of  the  bacilli  (that  is,  an  increased  number  of  bacilli  in 
proportion  to  fluid)  in  the  kidney,  are  the  causes  predisposing  toward 
the  development  of  pyelitis.  This  would  explain  the  occurrence  of 
pyelitis  in  connection  with  intestinal  disease,  by  increased  absorp- 
tion of  bacilli  into  the  blood;  it  would  also  explain  the  occurrence 
of  colon  bacillus  pyelitis  as  a  complication  of  various  acute  infec- 
tions, by  increased  concentration  in  the  kidney.  Another  predispos- 
ing cause  is  possibly  the  injury  exerted  on  the  renal  epithelium  by 
toxins. 

Considerable  valuable  evidence  in  favor  of  the  hematogenous 
theory  has  recently  been  presented.  It  has  been  known  that  pre- 
sumably healthy  persons  can  absorb  colon  bacilli  from  the  intestine 
and  excrete  them  through  the  kidneys.  The  most  striking  work  on 
this  subject  is  that  of  Cabot  and  Crabtree.  Their  evidence  consists 
mainly  in  the  demonstration  of  the  colon  bacillus  in  the  blood  in 
the  early  stages  of  pyelitis  or  even  before  the  appearance  of  symp- 
toms, and  also  in  the  experimental  demonstration  of  the  excretion 
of  colon  bacilli  through  the  kidney.  It  is  true  that  their  work  was 
carried  on  mainly  with  the  colon  bacillus  pyelitis  of  adults.     Still, 
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even  in  adults,  pyelitis  is  more  common  in  the  female.  Of  great 
interest  in  this  connection  is  a  recent  case  in  the  Infants'  Hospital. 
This  baby  had  lobar  pneumonia,  and  a  blood  culture  was  taken  with 
the  idea  of  obtaining  the  pneumococcus.  The  blood  culture  showed, 
not  the  pneumococcus,  but  the  colon  bacillus.  Two  days  later  a- 
typical  colon  bacillus  pyelitis  developed. 

The  great  difficulty  which  still  confronts  the  advocates  of  the 
theory  of  hematogenous  invasion  is  the  admitted  preponderance  of 
cases  in  females.  This  has  been  explained  on  the  ground  of  a  greater 
tendency  toward  constipation  in  females,  but  this  explanation  cer- 
tainly cannot  hold  for  the  pyelitis  of  infancy.  Another  explanation 
is  that  the  vagina  of  the  infant  presents  a  mucous  surface  which 
aflfords  a  greatly  increased  opportunity  for  invasion  by  colon  badlli, 
and  for  their  absorption  into  the  blood. 

There  is  also  a  theory  of  invasion  from  the  intestine  through  the 
lymphatics,  but  this  is  not  supported  by  any  definite  evidence. 

Treatment. — The  possibility  of  preventing  pyelitis  by  means  of 
prophylactic  vaccination,  is  also  receiving  considerable  attention. 
This  is  of  more  practical  importance  in  adults  than  in  children, 
because  pyelitis  in  adults  is  more  often  secondary  to  surgical  opera- 
tions or  to  well-recognized  local  disease  of  the  urinary  tract. 

A  recent  paper  by  Quinby  on  pyelitis  in  infants,  contains  an  ex- 
ample of  the  sort  of  progress  which  is  being  made  at  tJie  present  day 
in  ihe  application  of  scientific  methods  to  treatment.  In  some  recent 
work  by  Clark,  it  was  found  that  by  testing  the  hydrogen  ion  con- 
centration of  the  culture  media  on  which  the  colon  bacillus  is  grown, 
it  is  possible  to  divide  the  various  strains  of  colon  bacilli  into  two 
groups  according  to  the  degrees  of  acidity  or  of  alkalinity  compat- 
ible with  their  cultural  life.  Quinby  suggests  that  this  be  used  as 
a  diagnostic  test,  and  that  according  to  its  results  we  should  endeavor 
to  obtain  in  the  urine  a  degree  of  acidity  or  alkalinity  which  lies 
outside  the  limits  within  which  the  particular  strain  of  bacillus  can 
develop. 

SUPPURATIVE  NEPHRITIS 

(Abscess  of  the  Kidney) 

This  is  a  condition  characterized  by  the  formation  in  the  kidney 
of  multiple  miliary  abscesses.    It  is  rare  in  early  life. 

ETIOLOGY. — The  microorganisms  which  are  found  in  the  lesions 
of  this  disease  are  those  which  are  capable  of  producing' suppurative 
lesions  in  any  part  of  the  body.  Staphylococci  have  been  found  most 
often  in  children. 

The  usual  route  of  invasion  is  through  the  blood  stream.  The 
bacteria  circulating  in  the  blood  are  caught  in  the  renal  capillaries, 
and  in  developing  form  miliary  abscesses.    The  disease  is  probably 
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always  secondary  to  an  infectious  process  in  some  other  part  of  the 
body,  although  the  primary  focus  of  infection  may  not  always  be 
apparent.  It  may  be  part  of  a  general  pyemia,  the  renal  lesions 
being  due  to  the  depositing  in  the  kidneys  of  the  infected  emboli. 

In  rare  cases,  the  lesions  of  suppurative  nephritis  have  been  pro* 
duced  by  extension  of  an  infectious  process  to  the  kidney  by  direct 
contiguity. 

PATHOLOGICAL  ANATOMY.— The  process  begins  with  the 
formation  of  multiple  septic  infarcts  in  the  cortex  of  the  kidneys. 
These  soon  break  down  under  suppuration,  forming  small  abscesses. 
Large  abscesses  may  be  formed  by  the  confluence  of  smaller  ones. 

SYMPTOMS. — The  principal  symptoms  are  septic  fever  and 
pyuria.  The  temperature  is  irregular,  as  in  septic  processes  of  a 
similar  character.  Constitutional  symptoms  and  prostration  are 
variable,  but  are  usually  more  marked  than  in  colon  bacillus  pyelitis. 
Chills  are  not  imcommon.  In  typical  cases  the  urine  contains  much 
pus  and  many  casts.  There  is  often  localized  tenderness  in  the 
region  of  the  kidney. 

DIAGNOSIS. — Cases  in  children  are  usually  overlooked,  the  con- 
dition being  found  at  autopsy.  The  principal  symptoms  being  fever 
and  pyuria,  they  are  usually  attributed  to  the  much  more  common 
pyelonephritis.  Marked  constitutional  disturbance,  marked  pros- 
tration, and  an  appearance  of  general  sepsis,  should  suggest  the 
possibility  of  suppurative  nephritis.  Tenderness  over  the  kidney  is 
very  rare  in  pyelitis,  but  is  often  both  present  and  marked  in  sup* 
purative  nephritis.  If  cultures  from  the  urine  reveal  one  of  the 
common  pus-producing  organisms,  the  diagnosis  is  greatly  strength- 
ened. 

PROGNOSIS. — The  disease  runs  a  course  of  variable  length, 
similar  to  other  suppurative  processes  of  the  same  nature.  There 
is  evidence  that  some  cases  have  recovered  spontaneously,  with  the 
formation  of  the  lesions  of  secondary  contracted  kidney.  Most  cases 
die  of  sepsis,  but  on  account  of  the  difficulty  attending  certainty  of 
diagnosis,  an  imqualifiedly  unfavorable  prognosis  cannot  be  given. 

TREATMENT.— Catheterization  of  the  ureters  should  be  em- 
ployed if  possible.  In  young  children  this  is  only  possible  in  females. 
If  it  be  found  that  the  pus  is  coming  from  one  kidney  only,  and  that 
it  contains  pyogenic  organisms  other  than  the  colon  bacillus,  surgical 
removal  of  the  affected  kidney  is  indicated. 

If  both  kidneys  are  involved,  the  treatment  can  only  be  symp- 
tomatic and  palliative.  Hexamethylenamin  together  with  sodiimi 
benzoate  or  acid  sodium  phosphate  should  be  given.  The  general 
treatment  is  that  of  a  severe  septic  infection. 
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PERINEPHRITIS 

Perinephritis  is  an  inflammation  in  the  connective  tissue  about 
the  kidney.  It  may  end  in  resolution  or  suppuration.  It  has  been 
confounded  not  infrequently  with  hip  disease  or  vertebral  caries. 
The  most  important  paper  on  perinephritis  in  children  was  published 
in  1880  by  Gibney,  who  reported  twenty-eight  cases. 

ETIOLOGY  AND  PATHOLOGICAL  ANATOMY.— Perineph- 
ritis in  children  may  be  secondary  to  suppuration  in  the  kidney, 
such  as  results  from  calculi  or  tuberculosis,  or  to  disease  of  the  supra- 
renal capsules  or  to  trauma.  It  is  more  frequently  apparently  pri- 
mary. The  cellular  tissue  about  the  kidney  becomes  inflammed,  and 
in  the  majority  of  cases  suppuration  occurs.  The  pus  may  discharge 
outward  in  the  ileo-costal  space,  or  into  the  pleura  or  bowel. 

SYMPTOMS. — The  onset  may  be  acute  or  chronic.  In  the  acute 
cases  there  is  high  fever,  often  beginning  with  a  chill.  There  is  usually 
gastric  disturbance,  and  the  constitutional  symptoms  may  be  very 
severe.  The  bowels  are  constipated  at  times.  There  is  usually  local 
pain  referred  either  to  the  hip  or  small  of  the  back.  The  spine  is  pain- 
ful and  rigid,  and  the  leg  on  the  same  side  is  drawn  up  as  the  m^ove- 
ment  of  extension  is  productive  of  pain.  General  movements  of 
the  body  are  instinctively  avoided  by  the  patient.  There  is  ten- 
derness and  resistance  in  the  lumbar  region,  and  later  a  tumor  ap- 
pears, in  which  deep  fluctuation  may  sometimes  be  obtained.  The 
size  of  the  abscess  may  be  very  large.  The  cases  which  discharge 
into  the  pleura  are  usually  diagnosticated  as  empyema.  The  char- 
acter of  the  urine  is  rarely  affected.  The  condition  nms  its  course, 
in  from  a  few  weeks  to  several  months. 

DIAGNOSIS. — Hip  disease  is  likely  to  be  confused  with  peri- 
nephritis, but  the  diagnosis  is  easy  after  careful  examination.  In 
hip  disease  the  process  is  much  more  chronic,  and  the  deformity  is 
produced  insidiously.  Moreover,  the  pain  is  lower  down,  and  there 
is  tenderness  over  the  joints.  There  is  limitation  of  all  the  move- 
ments of  the  hip  instead  of  extension  alone. 

Perinephritis  may  give  local  signs  similar  to  psoas  abscess  from 
spinal  caries,  but  the  characterisUc  changes  and  deformity  of  the 
lumbar  vertebrae  are  absent. 

Perinephritis  may  be  confused  with  typhoid  fever  when  the  con- 
stitutional disturbance  is  severe  and  prolonged  and  the  local  signs 
develop  slowly. 

PROGNOSIS. — The  primary  cases  almost  always  end  in  complete 
recovery  if  promptly  recognized  and  treated.  Peritonitis  from  rup- 
ture of  the  abscess  is  the  most  serious  complication. 
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TREATMENT.— The  treatment  is  surgicaU  Rest  in  bed  and  hot 
local  applications  are  first  indicated,  and  later  incision  with  free 
drainage  of  the  abscess. 

TUBERCULOSIS  OF  THE  KIDNEY 

Tuberculosis  of  the  kidney  in  children  occurs  in  two  forms:  (i)  As 
a  miliary  tuberculosis,  the  tubercle  bacillus  being  conveyed  into  the 
tissues  by  the  blood.  This  form  rarely  reaches  any  rh'niral  import- 
ance. (2)  As  a  tuberculous  process  beginning  in  the  pelvis  of  the 
kidney  and  extending  from  this  into  the  cortex.  This  form  is  by 
far  the  most  serious  in  its  symptoms  and  results.  The  detection  of 
the  tubercle  bacillus  in  the  urine  in  these  cases  is  the  only  positive 
sign  of  the  disease.  The  symptoms  are  those  of  a  pyelonephritis 
represented  by  pus  in  the  urine,  an  irritable  bladder,  and  sometimes 
the  presence  of  a  tumor  or  abscess  in  the  renal  region.  The  treat- 
ment is  essentially  surgical.  I  have  seen  cases  which  apparently 
recovered  without  other  treatment  than  that  of  careful  feeding  and 
hygiene  and  abimdance  of  out-door  life.  Amyloid  degeneration  of 
the  kidney  may  occiu:  as  a  result  of  chronic  tuberculosis,  especially' 
of  the  joints. 


B.  DISEASES  OF  THE  BLADDER 

I.    CONGENITAL  MALFORMATIONS 

Malformations  of  the  genito-urinary  tract  due  to  anomalies  of 
embryonic  development  are  not  uncommon.  As  the  development  of 
all  parts  of  the  genito-urinary  apparatus  takes  place  from  the  same 
embryonic  tissues,  developmental  anomalies  are  apt  to  involve  more 
than  one  part,  and  malformations  involving  the  bladder  are  usually 
combined  with  congenital  lesions  of  the  genitals.  A  great  variety 
of  rare  anomalies  have  been  reported.  The  malformation  of  the 
bladder  having  most  clinical  significance  is  that  known  as  exstrophy. 


EXSTROPHY  OF  THE  BLADDER 

In  this  condition  there  is  in  the  anterior  abdominal  wall  a  median 
fissure  or  opening  which  is  lined  by  the  mucous  membrane  of  the 
bladder.  The  fissure  begins  at  the  umbilicus,  and  in  complete  cases 
extends  to  the  tip  of  the  penis,  including  the  anterior  abdominal 
wall,  the  pelvic  bones  and  the  urethra.  The  pelvic  bones  may  be 
entirely  separated,  or  may  be  connected  by  a  fibrous  band  behind 
the  bladder.  In  some  cases  the  fissure  does  not  extend  to  the  penis, 
but  the  external  genitals  are  usually  imperfectly  developed.  Ex- 
strophy of  the  bladder  usually  occurs  in  males.  An  analogous  condi- 
tion is  sometimes  seen  in  females,  in  which  the  median  fissure  in- 
volves the  clitoris  and  labia,  the  vagina  usually  being  absent.  In 
these  cases  the  fissure  may  reach  nearly  to  the  anus,  and  the  rectum 
may  open  into  the  prolapsed  bladder. 

In  exstrophy  of  the  bladder  the  hypogastric  region  is  occupied 
by  a  red,  slightly  corrugated,  velvet-like  surface  which  represents 
all  that  exists  of  the  mucous  membrane  of  the  bladder.  It  is  kept 
constantly  moist  by  the  urine  which  trickles  upon  it  from  the  open- 
ings of  the  ureters,  which  may  be  recognized  in  the  lower  lateral 
portions  as  slightly  rounded  elevations  from  which  urine  oozes.  In 
complete  cases  this  mucous  membrane  is  continued  into  that  lining 
a  shallow  furrow  on  the  dorsal  surface  of  the  short  penis. 

These  deformities  are  compatible  with  a  long  duration  of  life. 
Any  exstrophy  of  the  bladder,  whether  complete  or  partial,  renders 
it  impossible  to  prevent  the  clothing  of  the  patient  from  being  kept 
constantly  soaked  with  urine.  This  gives  rise  to  a  strong  ammo- 
niacal  odor  which  causes  the  patient  to  be  a  nuisance  both  to  him- 
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self  and  to  all  about  him.    The  skin  surrounding  the  opening  usually 
becomes  excoriated. 

Surgical  operation  for  the  relief  of  this  condition  should  always 
be  imdertaken.  The  most  effective  operative  procedure  is  trans- 
plantation of  the  lureters  into  some  part  of  the  large  intestine,  usually 
the  rectmn.  The  results  of  this  operation  are  often  remarkably 
good.  The  rectiun  becomes  tolerant  of  the  urine,  retains  it  for 
hours,  and  evacuates  it  without  discomfort.  Pyelitis  from  ascend- 
ing infection  rarely  ocoursin  these  cases. 


II.    NEW  GROWTHS 

The  bladder  may  be  the  seat  of  either  primary  or  secondary  new 
growths,  but  such  cases  are  rare  m  early  life.  Most  of  the  reported 
cases  have  occurred  in  children  between  the  ages  of  one  and  five 
years.  Sarcoma  is  the  form  of  new  growth  most  frequently  seen. 
Most  of  the  tumors  start  in  the  mucous  membrane  in  the  region  be- 
tween the  openings  of  the  ureters. 

The  symptoms  of  vesical  tumor  are  hematuria,  pain  in  the  region 
of  the  bladder,  and  disturbance  in  the  passage  of  urine. 

The  diagnosis  is  often  difficult.  Persistent  hematuria  may  mean 
a  new  growth  in  either  the  kidney  or  the  bladder.  In  females  the 
diagnosis  may  be  made  with  certainty  by  means  of  the  cystoscope, 
but  this  cannot  be  used  in  very  young  males.  Sometimes  the  tiunor 
may  be  palpated  through  the  rectum. 

Tiunor  may  be  complicated  by  cystitis,  pyelonephritis,  hydroneph- 
rosis, or  suppurative  peritonitis.  Even  with  operation,  the  prognosis 
is  unfavorable. 


III.    FUNCTIONAL  DISTURBANCES 

ENURESIS 

(Incontinence  of  Urine;  Bed-wetting) 

The  term  eniuresis  as  used  here  refers  to  incontinence  of  urine 
occurring  as  a  result  of  disturbance  of  the  function  of  control  of 
the  bladder.  Incontinence  of  lurine  occurring  as  a  manifestation  of 
some  congenital  malformation  of  the  genito-urinary  tract,  such  as 
exstrophy  of  the  bladder,  abnormal  opening  of  the  bladder  into 
the  vagina,  persistence  of  the  urachus,  and  so  forth,  is  not  included. 
Incontinence  of  urine  is  also  seen  as  a  manifestation  of  some  organic 
lesions  of  the  central  nervous  system.  It  is  seen  in  idiocy,  cerebral 
paralysis,  malformations  and  injuries  of  the  spinal  cord,  spina  bifida 
occulta,  meningitis,  brain  tumor,  myelitis,  vertebral  caries,  and 
similar  conditions.  Such  cases  will  also  not  be  included  in  the  pres- 
ent consideration  of  enuresis. 

The  period  at  which  the  child  normally  learns  control  of  the  blad- 
der, depends  upon  the  training.  In  many  cases  it  is  possible  to 
teach  infants  to  control  the  bladder  during  waking  hours  before 
the  end  of  the  first  year.  More  often  this  control  is  not  acquired 
until  some  time  in  the  second  year.  After  voluntary  control  during 
the  waking  hours  is  acquired,  children  often  still  continue  for  a 
variable  time  to  have  nocturnal  incontinence.  Usually,  however, 
the  normal  infant  ceases  to  wet  the  bed  at  night,  except  perhaps 
at  rare  intervals,  by  the  end  of  the  third  year. 

The  period  at  which  the  normal  incontinence  of  infancy  becomes 
abnormal  cannot  be  arbitrarily  fixed.  For  purposes  of  clinical  des- 
cription, we  may  consider  as  a  case  of  enuresis  a  child  who  has  in- 
continence by  day  during  or  after  the  third  year,  and  nocturnal 
incontinence  after  the  completion  of  the  third  year. 

ETIOLOGY. — The  literature  of  the  etiology  of  enuresis  of  early 
life  presents  an  almost  hopeless  maze  of  theories,  each  of  which  lays 
stress  upon  some  particular  aspect  of  the  subject.  It  must  be  re- 
membered that  none  of  the  various  theories  presented  is  supported 
by  conclusive  scientific  evidence.  A  host  of  possible  etiological 
factors  have  been  deduced  from  the  various  conditions  with  which 
enuresis  has  been  found  associated.  Such  association  is  suggestive 
only  of  a  possible  etiological  relationship,  but  is  not  proof.  Again, 
the  fact  that  enuresis  ceases  after  the  removal  of  some  particular 
possible  cause,  b  not  conclusive  proof  that  the  enuresis  was  due 
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to  that  cause;  in  a  functional  disturbance  so  closely  connected  with 
the  nervous  system  as  is  enuresis,  the  influence  of  suggestion  cannot 
be  excluded  whenever  anything  is  done.  Other  evidence  is  drawn 
from  the  association  of  enuresis  with  certain  constitutional  tenden- 
cies in  the  patient  or  in  his  family.  This  form  of  evidence  also  is 
suggestive,  but  not  conclusive. 

Further  confusion  has  been  brought  about  by  the  use  of  an  inexact 
terminology.  It  is  often  stated  that  enuresis  is  always  a  symptom^ 
not  a  disease,  or  that  in  most  cases  it  is  a  symptom,  idiopathic  cases 
being  rare.  If  this  means  only  that  the  incontinence  of  urine  always 
has  a  cause,  or  usually  has  a  cause,  it  is  of  course  true.  But  enuresis 
is  a  real  functional  disturbance,  having  multiple  causes  similar  to 
those  of  other  functional  disturbances  which  are  always  classified 
separately  as  diseases,  and  in  this  sense  it  should  be  considered  a 
disease  rather  than  a  symptom.  Only  when  enuresis  appears  as  a 
common  manifestation  of  some  other  separate  recognizable  disease 
entity,  should  it  be  considered  as  only  a  symptom. 

The  known  facts  as  to  the  control  of  the  bladder  must  necessarily 
form  the  basis  of  all  theories  as  to  the  etiology  of  enuresis.  The 
emptying  of  the  bladder  is  accomplished  mainly  by  the  detrusor 
muscle  in  the  wall  of  the  organ,  which  is  supplied  chiefly  by  the  fibres 
of  the  sympathetic  nervous  system.  The  voluntary  control  which  re- 
sists the  tendency  of  the  bladder  to  empty  itself  is  supplied  mainly 
by  the  sphincter  vesicae  muscle,  which  is  innervated  by  fibres  from 
the  third  and  fourth  sacral  nerves  of  the  sacral  plexus.  The  reflex 
arc  is  established  by  sensory  nerves  which  enter  the  lumbar  enlarge- 
ment of  the  spinal  cord  in  the  usual  manner,  with  the  usual  connec- 
tions with  the  sympathetic  ganglia.  These  nerve  systems  are  in 
turn  inhibited  or  stimulated  by  nerve  fibres  of  the  upper  nervous 
system.  The  weight  of  evidence  suggests  that  the  infant  acquires 
the  power  of  resisting  the  tendency  of  the  detrusor  muscle  to  con- 
tract, not  so  much  by  a  development  of  increased  muscular  power 
in  the  sphincter  as  by  a  development  of  the  function  of  the  nervous 
mechanism  of  control. 

That  the  nervous  mechanism  may  be  affected  by  many  external 
causes  which  send  abnormal  stimuli  to  the  nervous  system,  is  highly 
probable.  It  is  not  probable,  however,  that  such  abnormal  stimuli 
are  the  sole  cause  of  enuresis,  because  they  are  so  very  common  that 
if  they  were  the  sole,  or  even  the  chief  etiological  factor,  enuresis 
would  be  seen  in  most  children,  instead  of  in  only  comparatively  few. 
We  must  assume  that  in  enuresis  there  is  some  underlying  etiological 
factor  which  is  present  only  in  the  individuals  who  have  the  condition. 

I  believe  that  the  fundamental  imderlying  etiological  factor  in 
enuresis  is  functional  instability  of  the  nervous  system.  I  am  there- 
fore most  in  agreement  with  those  who  believe  that  enuresis  repre- 
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sents  a  specific  neurosis.  It  is  possible  that  relative  weakness  or 
loss  of  tone  in  the  musculature  of  the  vesical  sphincter  may  play  a 
part  in  certain  cases,  but  the  weight  of  evidence  certainly  suggests 
that  the  chief  cause  is  to  be  found  in  a  disturbance  of  the  function 
of  the  nervous  regulatory  mechanism. 

It  is  not  enough  to  trace  enuresis  to  a  functional  disturbance  of 
the  nervous  system.  We  must  go  further,  and  consider  the  vari- 
ous causes  which  may  produce  the  nervous  instability.  In  the  first 
place,  there  is  evidence  that  there  is  an  hereditary  factor  in  many 
cases.  The  family  history  in  cases  of  enuresis  often  gives  abundaut 
evidence  of  neuropathic  tendencies,  and  the  frequency  of  enuresis  in 
*' nervous"  qhildren  is  highly  suggestive  that  a  neuropathic  constUu- 
lion  is  an  important  etiological  factor. 

There  is  no  doubt  that  there  are  many  causes  acting  from  outside 
the  body,  which  can  affect  the  nervous  mechanism  in  such  a  way  as 
to  increase  its  instability  and  reflex  excitability.  The  nervous  sys- 
tem of  the  child  as  compared  with  that  of  tie  adult  is  normally 
unstable,  and  easily  susceptible  to  functional  disturbance  produced 
by  external  factors.  Among  the  external  factors  may  be  numbered 
all  those  conditions  of  faulty  hygiene  and  environment,  which  are 
known  to  have  so  unfavorable  an  influence  upon  the  development  of 
the  body  as  a  whole.  In  such  cases  the  delicate  and  susceptible 
nervous  system  is  especially  prone  to  suffer.  The  association  of 
enuresis  with  nutritional  disorders  such  as  indigestion  and  rachitis, 
can  be  explained  on  this  basis. 

Another,  and  perhaps  a  more  important  cause  of  instability  of 
the  particular  part  of  the  nervous  system  which  controls  the  bladder, 
is  exaggerated  sensory  stimuli.  The  researches  of  Von  Zeissl  show 
the  manner  in  which  reflex  causes  may  act  in  starting  or  checking 
the  flow  of  the  urine.  Thus,  a  reflex  carried  to  a  proper  center  in 
the  lumbar  cord  would,  through  the  motor  fibres  of  the  erector  nerve, 
contract  the  muscular  coat  of  the  bladder,  and  through  the  inhibi- 
tory fibres  of  the  same  nerve  relax  the  sphincter  vesicae.  In  this 
manner  the  urine  which  is  being  expelled  by  the  contracting  bladder 
is  allowed  to  pass  without  hindrance  through  the  relaxed  sphincter 
vesicae.  It  is  also  to  be  remembered  that  the  act  of  urination  is  in 
part  under  the  control  of  the  will.  Admitting  these  anatomical  and 
physiological  facts,  it  is  easily  understood  how  the  causes  which  pro- 
duce enuresis  may  act  in  two  ways:  either  directly  on  the  centers 
in  the  lumbar  cord,  making  them  more  irritable  or  unstable,  and  in 
that  way  increasing  their  reflex  excitability,  or  indirectly  through 
exaggerated  reflex  causes  that  affect  both  acceleratory  and  inhibitory 
influences  sent  to  the  bladder.  These  influences  may  be  psychic, 
originating  in  the  brain,  or  may  be  the  result  of  external  irritation 
originating  in  or  near  the  bladder  itself.    There  is  also  during  child- 
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hood  a  lack  of  development  of  the  centers  of  inhibitory  reflex  acts, 
and  in  this  way  the  muscular  fibres  of  the  bladder,  having  no  inhibi- 
tory restraint,  are  excited  to  action  by  even  so  slight  a  reflex  cause 
as  a  small  quantity  of  urine  in  the  bladder.  For  this  reason  enuresis 
is  a  normal  condition  during  infancy,  and  ceases  when  the  child's 
inhibitory  mechanism  is  more  developed.  The  inhibitory  influence 
of  the  will  is  in  abeyance  during  deep  slumber,  and  nocturnal  incon- 
tinence is  therefore  more  frequent  than  diurnal.  In  any  diseases 
which  are  accompanied  by  anemia  and  malnutrition  the  reflex  irri- 
tability of  the  lumbar  nerve-centers  is  much  increased,  and  enuresis 
may  result. 

The  possible  reflex  causes  originating  in  or  near  the  -bladder  itself 
are  numerous.  Excessive  drinking,  by  producing  overdistention  of 
the  bladder,  may  be  the  cause.  An  abnormal  irritability  of  the 
urine  from  alkalinity,  or  more  often,  from  excessive  acidity,  is  a  pos- 
sible cause.  The  cause  of  the  abnormal  urinary  reaction  is  usually 
a  faulty  diet.  Nevertheless  recent  researches  have  not  found  an 
association  of  enuresis  with  an  abnormal  chemistry  of  the  urine 
as  often  as  was  formerly  supposed  to  be  the  case.  More  common 
causes  of  reflex  stimulation  originating  in  the  genito-urinary  appa- 
ratus are  such  conditions  as  phimosis,  adherent  prepuce,  adherent 
clitoris,  and  balanitis.  Other  possible  causes  are  vulvovaginitis,  con^ 
stricted  meatus,  masturbation,  rectal  parasites  (pin  worms),  rectal 
polypi,  fissure  of  the  anus,  and  overloaded  rectum.  There  are  also 
certain  conditions  recognized  as  distinct  diseases,  which  can  cause 
exaggerated  stimulation  of  the  genito-urinary  tract,  and  in  which 
enuresis  appears  as  a  recognized  symptom.  Among  these  conditions 
are  diabetes  meUitus,  diabetes  insipidus,  urethritis,  cystitis,  pyelitis, 
nephritis,  vesical  calculi,  and  vesical  neoplasms. 

Among  the  possible  reflex  causes  originating  outside  the  imme- 
diate neighborhood  of  the  genito-urinary  tract,  the  two  which  have 
been  most  frequently  mentioned  are  hypertrophied  tonsils  or  adenoids, 
and  indigestiofi.  Both  of  these  conditions  are  very  common  in  early 
life,  and  I  do  not  think  that  the  r61e  assigned  to  them  in  the  etiology 
of  enuresis  is  as  important  as  is  stated  by  many  writers.  In  certain 
recent  statistical  investigations  of  enuresis,  hypertrophied  tonsils  or 
adenoids  could  not  often  be  definitely  associated  as  etiological  fac- 
tors, and  their  operative  removal  did  not  cure  the  condition  in  many 
cases.  They  may  be  a  cause,  but  probably  not  often.  When  opera- 
tive removal  brings  relief,  it  is  possible  that  the  cure  may  be  due  to 
the  suggestive  influence  of  the  surgical  shock.  As  to  indigestion,  it 
is  impossible  to  say  whether  this  condition  causes  increased  insta- 
bility of  the  nervous  system  through  reflex  irritation,  or  whether  it 
causes  it  through  the  effect  of  malnutrition  upon  the  functional 
effectiveness  of  all  parts  of  the  body.    I  have  found  enuresis  asso- 


Enuresis  531 

dated  most  often  with  the  particular  form  of  chronic  indigestion  from 
a  relative  excess  of  carbohydraie,  which  is  seen  in  older  children,  and 
which  is  described  in  Division  V. 

Thyroid  insufficiency  has  been  recently  suggested  as  a  possible 
etiological  factor.  The  ductless  glands  never  escape  being  included 
as  factors  in  conditions  of  unknown  etiology.  There  is  no  conclusive 
proof  of  any  connection  between  enuresis  and  the  thyroid,  the  evi- 
dence being  drawn  from  cases  in  which  the  condition  improved  under 
thyroid  extract. 

SYMPTOMS. — Enuresis  may  be  nocturnal  or  diurnal,  or  both. 
The  great  majority  of  cases  are  either  nocturnal  only,  or  both  noc- 
turnal and  diurnal.  In  ordinary  enuresis  the  incontinence  does  not 
consist  in  a  dribbling  of  urine,  but  in  a  complete  emptying  of  the 
bladder.  At  night  in  some  cases  the  child  may  wake  up  with  an 
imperious  desire  to  urinate,  contraction  and  emptying  of  the  bladder 
following  immediately  without  the  child  being  able  to  hold  the  urine 
back  after  feeling  the  impulse;  in  other  cases  a  purely  reflex  con- 
traction of  the  bladder  may  occur  without  wakening  the  child.  In 
diurnal  enuresis  an  irresistible  contraction  of  the  bladder  begins  as 
soon  as  the  impulse  to  urinate  is  felt. 

Incontinence  may  occur  once  every  night,  several  times  a  night, 
or  both  every  night  and  several  times  during  the  day.  It  may  be 
only  occasional,  appearing  imder  the  influence  of  some  special  cause 
and  continuing  for  a  few  days  or  weeks  until  the  cause  is  removed. 
The  condition  may  continue  from  infancy  for  an  indefinite  period, 
in  many  cases  at  least  until  the  sixth  or  seventh  year,  and  some- 
times until  puberty.  True  functional  enuresis  not  due  to  malforma- 
tion or  to  organic  disease  of  the  brain  or  cord,  practically  always 
ceases  at  puberty.  Some  cases  are  seen  in  which  enuresis  develops 
at  a  later  period  after  control  of  the  bladder  has  been  gained. 

PROGNOSIS. — In  ordinary  functional  enuresis,  the  prognosis  as 
to  the  duration  of  the  condition  is  very  variable.  While  it  depends 
to  some  extent  upon  the  age  of  the  child,  the  duration  of  the  condi- 
tion, and  the  nature  of  the  exciting  cause,  there  are  many  unknown 
factors  connected  with  the  underlying  condition  of  nervous  insta- 
bility, which  render  it  impossible  to  give  any  definite  prognosis  in 
an  individual  case.  In  children  coming  under  treatment  at  the 
age  of  from  three  to  five  years,  a  cure  can  be  accomplished  in  many 
cases.  The  prognosis  is  also  favorable  in  older  children  in  whom 
the  condition  has  not  been  present  since  infancy,  but  is  of  recent 
development.  On  the  other  hand,  cases  in  older  children  in  whom 
the  condition  has  been  present  since  infancy,  are  likely  to  be  very 
resistant.  When  a  definite  source  of  reflex  irritation,  particularly  a 
source  in  or  near  the  genito-urinary  tract,  can  be  found  and  removed, 
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the  outlook  is  more  favorable  than  when  no  such  exciting  cause  can 
be  found.  There  are  a  certain  number  of  cases  which  obstinately 
resist  all  treatment  imtil  puberty,  when  the  condition  usually  ceases 
spontaneously. 

The  prognosis  of  cases  in  which  enuresis  is  only  a  symptom  is  that 
of  the  disease  which  causes  it.  In  cases  in  which  the  condition  is 
due  to  organic  disease  of  the  brain  or  cord,  or  to  malformation  of 
the  genito-urinary  tract,  the  outlook  is  hopeless  unless  the  cause  is 
amenable  to  surgical  treatment. 

TREATMENT. — The  essential  indication  in  the  treatment  of 
enuresis  is  the  removal  of  all  possible  causes.  The  first  step  is  a 
thorough  physical  examination.  The  physician  should  pay  particular 
attention  to  the  finding  of  sources  of  possible  reflex  irritation  in  or 
near  the  genito-urinary  tract.  The  most  important  of  these  were 
enumerated  under  etiology.  Adhesions  of  the  prepuce  or  clitoris 
should  be  broken  up,  smegma  should  be  removed,  and  the  parts 
should  be  kept  clean.  Phimosis  should  be  treated  by  circumcision. 
Even  if  without  phimosis  the  prepuce  be  very  long,  circumcision 
should  be  performed,  as  it  is  often  followed  by  improvement.  Pin- 
worms,  and  all  other  local  conditions  should  receive  appropriate 
treatment.  No  possible  local  cause  should  be  forgotten  in  the  clinical 
investigation  of  the  case. 

The  urine  should  always  be  examined.  This  discloses  such  possible 
causes  as  pyelitis,  cystitis,  urethritis,  and  diabetes,  as  well  as  giving 
evidence  as  to  whether  the  composition  of  the  urine  itself  is  a  pos- 
sible source  of  irritation.  If  the  urine  be  concentrated  and  of  high 
acidity,  more  fluid,  especially  water,  should  be  taken,  and  one  of 
the  alkaline  diuretics,  potassium  citrate  or  potassium  acetate,  should 
be  given  in  doses  proportioned  to  the  age  of  the  child.  If  the  urine 
be  alkaline,  the  diet  should  be  regulated  to  contain  a  smaller  propor- 
tion of  farinaceous  food,  and  sodium  benzoate  may  be  given.  If 
the  urine  is  passed  in  excessive  quantity  and  is  of  low  specific  gravity, 
the  quantity  of  fluid  ingested  should  be  restricted,  especially  toward 
bed-time.  Indeed  a  restriction  of  fluid  intake  toward  night,  with  a 
dry  supper,  is  indicated  in  all  cases  of  nocturnal  enuresis.  While 
these  measures  dependent  on  the  urinary  analysis  should  always  be 
taken,  the  majority  of  cases  will  not  be  benefited  by  them. 

The  physician  should  also  seek  removable  sources  of  reflex  irrita- 
tion outside  the  region  of  the  genito-urinary  tract.  Nevertheless  the 
removal  of  tonsils  and  adenoids  has  in  my  experience  rarely  produced 
a  favorable  effect,  and  I  do  not  advocate  the  employment  of  this 
procedure  for  no  other  reason  than  that  the  child  wets  the  bed. 

While  the  removal  of  local  sources  of  irritation  is  important,  it 
has  occupied  so  prominent  a  place  in  the  literature  of  enuresis,  that 
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there  is  danger  that  the  importance  of  certain  general  measures  be 
forgotten.  The  underlying  condition  is  the  imstable  nervous  system, 
and  this  is  often  due  to  factors  in  hygiene  and  environment  which 
are  just  as  easily  removed  as  are  local  sources  of  irritation.  Every 
detail  of  the  child's  daily  life  should  be  carefully  scrutinized,  all 
faults  should  be  corrected,  and  a  regimen  should  be  adopted  in  which 
such  matters  as  diet,  sleep,  fresh  air,  and  exercise  are  carefully  regu* 
lated  in  accordance  with  the  principles  described  in  Division  I.  In 
the  regulation  of  the  diet  it  is  not  only  essential  to  exclude  all  articles 
not  part  of  the  normal  diet  of  a  child  of  that  age  (see  Division  IV), 
and  to  forbid  all  eating  between  meals,  but  it  is  also  advisable  to 
exclude  cane  sugar  almost  wholly.  Such  conditions  as  anemia, 
indigestion,  constipation,  and  malnutrition  should  receive  careful 
attention. 

The  hygiene  of  the  nervous  system  is  particularly  important.  All 
overstimulation  should  be  prevented,  particular  attention  being  paid 
to  such  excessive  stimuli  as  overtaxing  of  a  "teacher's  pet"  at  school, 
the  reading  of  exciting  stories,  and  very  violent  or  exciting  forms  of 
play.  I  have  seen  cases  of  enuresis  cured  by  no  other  treatment 
than  the  careful  attention  to  the  details  described  imder  the  Hygiene 
of  the  Nervous  System  in  Division  I.  It  is  of  particular  importance 
in  enuresis  to  avoid  using  punishment,  whether  corporal  or  not,  for 
the  condition.  Good  results,  on  the  other  hand,  can  sometimes  be 
accomplished  by  rewards;  "a  nickel  for  every  dry  night"  has  cured 
some  cases.  With  bright  children  it  is  advisable  to  talk  with  them 
about  the  condition  in  a  matter-of-fact  way,  with  a  view  to  obtain* 
ing  their  intelligent  cooperation.  It  is  often  possible  to  induce  them 
to  keep  a  record  of  wettings  by  certain  pencil  marks  on  paper,  and 
they  soon  begin  to  take  pride  in  reducing  the  nimiber  of  marks. 

In  most  of  the  cases  which  resist  the  removal  of  local  causes,  and 
which  eventually  also  resist  general  hygienic  measures,  enuresis  per- 
sists because  it  has  become  a  habit.  Habits  can  best  be  broken  up 
by  training.  This  is  a  most  important  part  of  the  treatment  of 
every  case  of  enuresis.  During  the  day  the  child  should  be  made 
to  void  urine  at  regular  intervals,  these  intervals  being  shorter  than 
the  average  time  between  wettings.  The  intervals  should  be  grad- 
ually lengthened,  in  order  to  accustom  the  bladder  to  hold  larger 
quantities  of  urine.  At  night  the  child  should  be  wakened  regularly 
to  void  urine.  If  he  wets  more  than  once  during  the  night,  he  should 
be  wakened  at  first  at  three-hour  intervals.  Older  children  can 
often  wake  and  pass  urine  themselves  at  the  call  of  an  alarm  clock. 
Younger  children  must  be  wakened  by  a  codperating  mother  or  nurse. 
The  intervals  are  gradually  lengthened,  and  often  it  is  possible  after 
a  comparatively  short  time  to  obtain  a  dry  night  with  one  wakening 
at  about  lo  P.  M.    Children  who  wet  only  once  should  be  wakened 
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at  some  time  previous  to  the  usual  time  of  wetting.  Many  cases 
can  be  cured  by  this  method  of  training. 

A  certain  number  of  cases  will  resist  all  the  methods  of  treatment 
described  above.  The  only  additional  therapeutic  measure  is  the 
use  of  drugs.  Drugs  may  be  used  at  the  start  as  an  accessory  to 
the  other  more  important  methods  of  treatment,  or  their  use  may 
be  reserved  for  resistant  cases.  There  is  some  evidence  of  a  favor- 
able effect  from  the  use  of  drugs,  but  on  the,  whole  the  results  are 
likely  to  be  disappointing.  Too  much  dependence  has  been  placed 
upon  drugs  in  the  treatment  of  enuresis,  because  it  is  so  much  easier 
to  write  a  prescription  than  to  carry  out  a  painstaking  investigation 
as  to  causes  and  a  minute  regulation  of  the  child's  habits  of  life. 
A  host  of  drugs  have  been  recommended  for  enuresis. 

Belladonna  has  given  the  most  evidence  of  effectiveness.  It  may 
be  given  either  in  the  form  of  tincture  of  belladonna,  or  as  atropin. 
The  physician  should  begin  with  the  doses  scheduled  in  Division  II 
as  proper  for  the  various  ages,  given  three  times  a  day,  and  should 
very  gradually  increase  the  size  of  the  doses,  watching  carefully  for 
dryness  of  the  mouth  or  other  toxic  symptoms,  which  are  a  sign 
that  the  dose  can  not  be  further  increased.  I  am  accustomed  to 
increase  the  dosage  as  shown  in  the  table: 

Table  72 
Schedule  for  Administraiion  of  Belladonna  in  Enuresis  in  a  Child  of  Five  Years 
DAYS  A.  If.  M.  p.  If. 

I TTRiii        njiii       njiii 

2 njiii      njiii      njiv 

3 njjiii  1TR  iv  HJJ  iv 

4 IIJ  iv  njjiv  njjiv 

S ^  iv  15  iv  njj  V 

6 ^  iv  njJ  V  IIJJ  V 

7 IIJJ  V        IIJJ  V       njj  V 

And  80  on  until  dryness  of  the  mouth  or  some  other  symptom^devdops 

Strychnin  is  sometimes  of  benefit  in  cases  of  diurnal  incontinence. 

Thyroid  extract  has  recently  been  widely  recommended  in  the 
treatment  of  enuresis.  There  are  some  favorable  reports,  but  the 
evidence  is  not  very  conclusive.  The  use  of  thyroid  is  based  on 
the  possibility  of  thyroid  insufficiency  being  an  etiological  factor  in 
enuresis,  a  theory  which  in  my  opinion  is  not  very  probable.  I  have 
had  no  personal  experience  with  the  use  of  thyroid  extract. 

PROBLEMS  AND  RESEARCH.— The  literature  of  enuresis  is 
very  voluminous.  For  the  most  part  it  conskts  of  theories  which 
are  supported  by  evidence  of  a  wholly  inconclusive  nature.  Each 
writer  seizes  upon  some  condition  with  which  enuresis  is  foimd  asso- 
ciated in  statistical  reports,  and  upon  this  basis  builds  up  his  theory 
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• 
of  the  etiology  of  the  condition.    In  other  instances  evidence  is 

presented  of  a  statistical  natiure  showing  the  percentage  of  improve- 
ment with  various  methods  of  treatment.  All  evidence  of  this  kind 
is  of  comparatively  little  value.  Unfortunately,  enuresis  is  a  con- 
dition which  is  not  accessible  to  scientific  experimental  investigation. 
The  only  evidence  available  is  statistical  reports  showing,  for  example, 
the  percentage  of  cases  in  which  the  removal  of  some  definite  cause 
was  followed  by  a  ciure.  It  is  probable  that  continued  reports  of 
this  character  will  gradually  enlarge  our  knowledge  of  the  relative 
importance  of  the  various  etiological  factors  which  are  concerned  in 
this  disturbance  of  function. 

VESICAL  CALCULUS 

The  frequency  of  occurrence  of  stone  in  the  bladder  varies  greatly 
in  different  parts  of  the  world.  The  condition  is  apparently  com* 
moner  in  England,  France,  and  Russia,  than  in  Germany.  There  is 
an  area  along  the  lower  Danube  where  it  is  particularly  common. 
It  is  comparatively  rare  in  the  United  States.  The  condition  is 
always  relatively  less  common  in  children  than  in  adults,  and  it  is 
very  rarely  encountered  in  this  country.  B6kay's  statistics  show 
that  the  disease  is  seen  more  often  in  boys  than  in  girls,  and  is  seen 
most  often  between  the  ages  of  two  and  seven  years. 

ETIOLOGY. — Interference  with  the  urinary  discharge  is  regarded 
as  the  most  important  factor  in  etiology,  and  the  frequency  of  phi- 
mosis is  believed  to  explain  the  usual  occurrence  of  the  condition  in 
boys.  It  is  probable  that  the  immediate  basis  of  stone  formation  is 
a  concretion  descending  from  the  kidney. 

PATHOLOGICAL  ANATOMY.— The  calculus  may  be  composed 
of  uric  acid  and  its  salts,  of  phosphates,  of  oxalates,  or  of  a  combina- 
tion of  these  salts.  The  uric  acid  stone  is  the  commonest.  The 
irritation  of  the  calculus  gives  rise  to  a  catarrhal  inflammation  of  the 
mucous  membrane  of  the  bladder. 

SYMPTOMS. — The  first  symptoms  are  increased  frequency  of 
micturition,  and  pain  on  micturition.  There  is  often  diurnal  incon- 
tinence of  urine.  The  pain  occurs  at  the  close  of  micturition,  and  is 
usually  referred  to  the  end  of  the  penis,  to  the  perineum,  or  to  the 
groin.  There  may  be  a  sudden  stoppage  in  the  flow  of  urine,  with 
vesical  tenesmus.  The  straining  causes  rectal  tenesmus,  and  may 
lead  to  prolapse  of  the  rectum,  which  is  a  fairly  common  complica- 
tion. Gradually  signs  of  catarrhal  inflammation  of  the  bladder 
appear,  but  they  are  usually  less  marked  in  children  than  in  adults. 
The  urine  in  most  cases  shows  no  more  than  mucus  and  a  few  pus 
cells;  some  red  blood  corpuscles  may  be  present,  but  marked  hema- 
turia is  rare.    The  irritation  may  lead  to  masturbation. 
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DIAGNOSIS. — ^Three  methods  of  investigation  are  available  in 
making  a  diagnosis:  These  are  rectal  examination,  Roentgen-ray 
examination,  and  exploration  with  a  sound.  The  stone  may  often 
be  felt  on  bimanual  examination  with  one  finger  in  the  rectiun,  but 
a  negative  finding  does  not  exclude  calculus.  A  roentgenogram  should 
be  taken  in  all  suspected  cases;  a  positive  plate  is  diagnostic,  but  a 
negative  plate  is  inconclusive.  When  both  these  methods  are  nega- 
tive, the  bladder  should  be  explored  by  means  of  the  soimd. 

PROGNOSIS. — This  depends  upon  the  treatment,  and  upon  how 
soon  the  condition  is  recognized.  It  should  be  favorable  if  the 
case  is  treated  before  a  severe  cystitis  has  taken  place. 

TREATMENT. — ^The  treatment  is  purely  surgical. 


IV.    INFECTIONS 

ACUTE  CYSTITIS 

Acute  cystitis  is  not  a  common  affection  in  infancy  and  child- 
hood. 

ETIOLOGY. — It  may  be  caused  by  a  vesical  calculus,  by  irri- 
tants, such  as  turpentine,  and  also  occasionally  by  the  extension  of 
infection  through  the  genital  tract,  but  this  is  less  common  than 
in  adults.  It  is  not  an  infrequent  complication  of  typhoid  fever 
and  many  other  diseases  from  direct  infection  by  the  bacteria  which 
are  eliminated  by  the  urine.  Gonorrhea  and  infections  by  the  pyo- 
genic organisms  are  direct  causes  of  acute  cystitis.  It  is  more  com- 
mon in  girls  than  in  boys. 

SYMPTOMS. — In  children  the  chief  symptom  is  frequent  and 
painful  micturition.  This  local  symptom  is  usually  accompanied  by 
fever,  which  may  be  high,  and  by  general  symptoms  of  malaise,  fret- 
fulness,  and  crying  from  vesical  pain  and  tenesmus.  The  urine  is 
passed  in  small  quantities,  and,  as  a  rule,  is  of  a  reddish  color  at  first, 
and  gradually  becomes  of  a  lighter  color.  The  specific  gravity  is 
high.  When  freshly  passed  it  is  acid,  but  it  quickly  becomes  alka- 
line, there  is  a  heavy  sediment  and  a  trace  of  albmnin.  Microscopic 
examination  shows  chiefly  pus  in  large  quantities,  squamous  epithe- 
liimi,  and  some  blood.  To  establish  the  diagnosis  in  females  it  is 
sometimes  necessary  to  examine  a  catheter  specimen.  In  infants  the 
symptoms  are  so  mild  that  the  condition  is  often  unsuspected. 

PROGNOSIS. — ^The  prognosis  of  acute  cystitis  is  good  after  the 
removal  of  the  cause. 

TREATMENT.— The  especial  cause  of  the  attack  must  be  looked 
for,  and  removed  if  possible.  The  child  should  be  kept  perfectly 
quiet  in  bed,  and  should  be  made  to  drink  a  great  deal  of  water. 
The  diet  should  be  chiefly  milk.  Hexamethylenamin  should  be 
given  in  doses  proportioned  to  the  age  of  the  child,  and  also  sodium 
benzoate  or  acid  sodium  phosphate  in  doses  sufficient  to  insure  acidity 
of  the  urine.  The  bromides  are  useful  sedatives  in  the  symptomatic 
treatment. 

CHRONIC  CYSTITIS 

ETIOLOGY. — Chronic  cystitis  may  be  caused  in  children,  as  in 
adults,  by  a  vesical  calculus,  by  foreign  bodies  in  the  bladder,  by 
tumors,  by  papillomata,  and  by  tuberculosis. 
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SYMPTOMS. — Micturition  is  frequent  and  at  times  painful. 
Later  there  may  be  a  constant  dribbling  of  urine,  giving  rise  to  an 
offensive  ammoniacal  odor  and  causing  irritation  about  the  genitals. 
In  addition  to  these  local  symptoms  there  are  general  symptoms  of 
anemia  and  loss  of  weight.  The  urine  is  anmioniacal,  offensive  in 
odor,  and  turbid,  has  a  heavy  ropy  sediment,  and  contains  a  trace 
of  albumin.  The  sediment  should  be  examined  as  soon  as  possible 
after  the  urine  is  passed,  because  the  ammonia  which  is  produced 
from  the  urea  disintegrates  the  cells.  The  examination  will  show 
a  large  quantity  of  pus,  some  blood,  bladder  epithelium,  and  crystals 
of  triple  phosphate  and  urate  of  ammonium.  Tubercle  bacilli  may 
be  found  in  the  urine  in  tuberculosis  of  the  bladder,  but  a  prolonged 
and  careful  search  is  often  necessary. 

PROGNOSIS. — The  prognosis  of  chronic  cystitis  depends  upon 
the  cause,  upon  the  length  of  time  during  which  the  disease  has 
persisted,  and  the  presence  or  absence  of  a  secondary  infection  of 
the  kidney. 

TREATMENT.— The  urine  should  be  diluted  by  giving  distilled 
water  in  large  amount.  The  treatment  with  hexamethylenamin  and 
sodiiun  benzoate  should  be  employed  as  in  acute  cystitis.  Washing 
out  the  bladder  with  weak  solutions  of  permanganate  of  potash,  or 
boracic  acid,  is  of  use  in  many  cases,  and  local  applications  may  be 
made  in  tuberculosis  of  the  organ.  Operative  treatment  is  indicated 
when  a  calculus  is  causing  the  disturbance. 


C.   DISEASES  OF  THE  GENITALS 

I.    MALFORMATIONS 

ADHERENT  PREPUCE— In  early  life  there  appears  to  be  a 
physiological  adhesion  of  the  prepuce  to  the  glans  penis.  As  the 
child  grows  older  these  adhesions  normally  disappear.  When  the 
adhesion  between  the  prepuce  and  the  glans  remains  permanent,  the 
condition  gives  rise  to  various  symptoms  of  nervous  irritation.  In 
such  cases  the  prepuce  should  be  retracted,  adhesions  should  be  broken 
up  so  as  wholly  to  expose  the  glans,  the  smegma  should  be  washed 
away,  and  the  glans  anointed  with  vaselin,  and  the  prepuce  drawn 
back  over  the  glans.  Care  must  be  taken  not  to  leave  the  prepuce 
retracted  too  long,  as  drawing  it  forward  may  become  difficult,  and 
if  it  is  left  retracted,  paraphimosis  will  result.  Drawing  back,  cleans- 
ing, and  anointing  should  be  repeated  daily,  until  there  is  no  tendency 
for  the  adhesion  to  recur. 

PHIMOSIS. — In  this  condition  the  prepuce  is  so  narrow  that  it 
cannot  be  retracted  over  the  glans.  Cases  have  been  seen  in  which 
the  prepuce  had  no  opening.  In  other  cases  the  opening  is  so  narrow 
that  the  flow  of  urine  is  interfered  with.  Still  more  commonly  the 
orifice,  while  sufficiently  narrow  to  prevent  retraction,  is  not  so  small 
as  to  interfere  with  the  flow  of  urine.  The  prepuce  is  also  frequently 
greatly  elongated,  and  this  together  with  the  impossibility  of  retrac- 
tion favors 'the  accumulation  of  smegma  about  the  corona.  In  some 
cases  the  prepuce  can  be  retracted,  but  it  is  so  elongated  that  it  is 
impossible  to  keep  the  parts  clean. 

The  impossibility  of  cleanliness  in  phimosis  favors  infection,  and 
balanitis  is  a  common  result.  There  may  be  urethritis  and  even 
cystitis.  The  irritation  from  retained  smegma  and  from  infection  is 
a  source  of  reflex  irritation  which  may  affect  the.  entire  nervous  sys- 
tem. All  sorts  of  reflex  phenomena  have  been  ascribed  to  phimosis. 
Nevertheless,  in  my  opinion,  the  connection  between  these  reflex 
phenomena  and  the  condition  of  the  penis  is  not  so  certain  as  many 
writers  would  lead  one  to  suppose.  Phimosis  is  certainly  one  of  the 
etiological  factors  in  enuresis  and  masturbation,  but  its  importance 
as  an  etiological  factor  in  other  neuroses  is  somewhat  doubtful.  Many 
cases  of  marked  phimosis  are  seen  without  reflex  phenomena,  but  the 
possibility  of  phimosis  as  a  contributing  cause  in  a  functional  dis- 
turbance of  the  nervous  system  must  be  considered.  Nevertheless, 
in  my  experience,  when  circumcision  has  been  undertaken  as  a  cure 
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for  various  nervous  conditions  in  boyhood,  the  results  have  been  as 
a  whole  rather  disappointing.  Another  result  of  the  straining  caused 
by  phimosis  is  hernia. 

Treatment. — In  all  cases  of  phimosis  which  give  rise  to  symptoms 
of  irritation,  local  treatment  is  indicated,  and  may  consist  in  dilatation, 
incision,  or  circumcision;  the  latter  is  the  most  radical  and  produces 
the  best  results  of  complete  relief  from  the  morbid  condition.  In 
all  cases,  even  if  the  phimosis  is  very  slight,  mechanical  interference 
should  be  persisted  in  until  absolute  cleanliness  can  be  secured,  for 
in  this  way  only  will  entire  relief  from  the  local  and  reflex  symptoms 
be  obtained. 

HYPOSPADIAS. — The  malformation  known  as  hypospadias  is 
the  result  of  an  arrest  of  development  in  the  formation  of  the  urethra 
and  of  the  corpus  spongiosum.  The  urethral  groove  should  nor- 
mally be  converted  into  a  canal  by  the  growth  and  joining  together 
of  its  sides.  This  process  begins  at  the  base  and  extends  to  the 
end  of  the  penis.  By  an  interruption  of  this  process  the  urethra 
may  be  brought  to  an  end  and  open  at  any  point  between  the  peno- 
scrotal angle  and  the  base  of  the  glans.  In  the  most  conunon  forms 
of  hypospadias  the  glans  alone  is  imperforate. 

Treatment. — The  treatment  is  wholly  by  plastic  operation,  and 
it  requires  the  most  delicate  surgery  to  obtain  a  good  result  in  the 
face  of  the  many  serious  obstacles  that  this  malformation  presents. 

EPISPADIAS. — ^The  malformation  of  epispadias,  in  which  the 
uretihral  canal  opens  upon  the  dorsum  of  the  penis,  is  still  more  diffi- 
cult to  deal  with  than  is  hypospadias.  It  is  commonly  associated 
with  extroversion  of  the  bladder,  and  is  very  rare. 

Treatment. — ^A  partial  plastic  operation  and  the  wearing  of  some 
form  of  urinal  constitute  about  all  that  can  be  done  for  these  cases. 

UNDESCENDED  TESTICLE.  Cryptorchidism.— The  testi- 
cle should  descend  into  the  scrotum  at  about  the  eighth  month 
of  intra-uterine  life.  In  certain  cases  it  does  not  descend,  and  if 
the  descent  does  not  take  place  within  the  first  few  years  of  life  its 
fimction  is  lost  from  atrophy.  It  is,  therefore,  important  in  those 
cases  in  which  the  testicle  descends  and  returns  to  the  abdominal 
cavity  to  retain  it  in  the  scrotum  by  means  of  apparatus.  Operation 
for  this  condition  is  not  often  successful.  At  times  an  undescended 
testicle  is  found  in  combination  with  an  inguinal  hernia. 

HYDROCELE. — Several  anatomical  varieties  are  met  with  in 
hydrocele,  as  in  hernia.  Thus,  if  the  collection  of  fluid  occupies  a 
freely  open  funicular  process,  we  have  the  congenital  variety,  and  the 
fluid  can  easily  be  returned  to  the  abdominal  cavity  by  placing  the 
child  on  its  back  and  elevating  the  scrotum.    This  is  true  also  of 
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funicular  hydrocele^  in  which  the  fluid  occupies  an  open  funicular 
process,  but  is  bounded  below  at  the  point  where  the  tunica  vaginalis 
has  become  walled  off,  leaving  the  testicle  in  a  separate  compartment 
underneath.  When  the  funicular  process  has  become  walled  off  from 
the  abdomen,  but  is  still  in  communication  with  the  tunica  vaginalis, 
there  may  be  a  collection  of  fluid,  which  is  then  known  as  an  infanlUe 
hydrocde;  in  this  form  the  fluid  is  irreducible.  True  hydrocele  of 
the  tunica  vaginalis  may  be  met  with  in  children  as  well  as  in  adults, 
but  is  rare. 

Encysted  Hydrocele  of  the  Cord, — ^There  is  another  form  of  hydrocele 
which  often  escapes  recognition,  but  perhaps  still  oftener  is  diagnosed 
as  hernia  and  treated  with  a  truss.  This  is  the  encysted  hydrocele 
of  the  cord.  If  in  the  course  of  the  spermatic  cord  a  hard,  rounded 
swelling  appears,  and  the  testicle  is  found  in  its  proper  position  in 
the  scrotum  and  the  inguinal  ring  clear,  one  is  very  surely  dealing 
with  a  hydrocele  of  this  kind.  Having  made  the  diagnosis,  it  should 
be  evacuated  with  a  fine  aspirating  needle.  About  4  c.c.  (i  drachm) 
of  clear  straw-colored  fluid  is  generally  drawn  off,  and  the  tumor 
usually  disappears. 

Encysted  Hydrocele  of  the  Canal  of  Nuck. — ^Analogous  to  hydrocele 
of  the  cord  in  boys  is  an  accumulation  of  fluid  in  the  canal  of  Nuck 
in  girls.  The  appearance  of  the  swelling  is  the  same  in  both  cases, 
and  the  treatment  should  be  the  same. 

Treatment. — The  treatment  of  all  forms  of  irreducible  hydrocele 
is  first  by  aseptic  evacuation  of  the  fluid  with  a  fine  canula  and 
trocar,  or  by  an  aspirating  needle.  If  this,  after  repeated  trials, 
fails  to  effect  a  cure,  extirpation  of  the  sac  is  the  only  sure  method, 
although  the  injection  of  a  weak  solution  of  iodin  is  highly  recom- 
mended by  many  authors.  It  is,  however,  dangerous  in  children,  as 
the  occasional  connection  of  the  hydrocele  sac  with  the  abdomen  is 
not  to  be  forgotten.  Reducible  forms  of  hydrocele  are  generally  to 
be  treated  by  a  truss,  in  the  same  manner  as  hemiae,  to  try  to  effect 
a  closure  of  the  neck  of  the  canal.  If  this  is  successful  they  can 
then  be  treated  in  the  ordinary  way.  The  outlook,  however,  is  poor, 
and  such  treatment  is  generally  unsatisfactory. 

MALFORMATIONS  OF  THE  FEMALE  GENITALS.— Various 

developmental  malformations  in  the  female  genitals  are  encountered 
as  rare  congenital  anomalies.  Their  detailed  description  is  not  of 
much  practical  value.  Their  nature  is  usually  easily  recognizable, 
and  the  only  practical  question  which  arises  is  whether  or  not  they 
can  be  benefited  by  surgical  interference. 


II.    NEW  GROWTHS 

Neoplasms  involving  the  genital  organs  are  rare  in  early  life. 
Tumors  of  the  testicles  may  be  found  in  infancy  and  early  childhood. 
These  may  be  congenital  or  acquired.  The  congenital  tumors  are 
very  rare,  and  are  usually  of  the  dermoid  variety.  The  most  common 
of  the  acquired  tumors  are  carcinomata  and  sarcomata,  which  are 
very  malignant.  The  rapid  growth  and  the  large  size  of  this  variety 
usually  render  the  diagnosis  easy. 

The  only  benign  tumor  of  the  female  genitals  which  is  common 
enough  in  children  to  be  noted,  are  the  vaginal  polypi  which  are  char- 
acterized by  hemorrhage.  Malignant  new  growAs  of  the  genital 
organs  are  commoner  in  girls  than  in  boys.  Most  of  the  neoplasms 
found  in  early  life  appear  to  be  congenital.  The  vagina  is  the  most 
common  site,  and  the  new  growth  is  usually  a  sarcoma  of  a  very  malig- 
nant kind.  The  uterus  may  be  affected  both  by  sarcoma  and  carci- 
noma.   Malignant  tumors  of  the  ovary  are  rare. 

The  diagnosis  of  these  new  growths  presents  no  special  features 
in  early  life.  The  only  treatment  is  surgical,  and  the  prognosis  of 
malignant  tumors  is  extremely  bad. 


III.    FUNCTIONAL  DISTURBANCES 

MASTURBATION 

Masturbation  may  be  defined  as  a  habit  of  exciting  pleasurable 
sensations  in  the  genital  organs  by  means  of  mechanical  excitation. 
It  is  not  uncommon  in  early  life,  even  in  infancy.  The  masturba- 
tion of  infancy  and  early  childhood  has  been  described  as  "pseudo- 
masturbation,"  the  distinction  being  that  at  this  age  the  sexual 
orgasm  characteristic  of  true  masturbation  cannot  take  place  owing  to 
the  lack  of  development  of  the  internal  genitals.  While  this  is  true  of 
the  masturbation  of  early  life,  imder  the  broader  definition  of  mastur- 
bation given  above,  the  distinction  in  terminology  is  unnecessary. 

Mastiurbation  is  seen  in  children  of  all  ages.  It  is  not  uncommon 
in  infants,  many  cases  having  been  observed  during  the  first  year, 
even  as  early  as  the  sixth  or  seventh  month.  The  great  majority  of 
the  cases  of  the  "pseudomasturbation"  of  infancy  and  early  child- 
hood occur  in  girls.  The  true  masturbation  of  late  childhood  is  much 
more  common  in  boys. 

ETIOLOGY. — It  is  easy  to  understand  the  pleasurable  sensation 
from  the  orgasm  obtained  in  older  children  by  masturbation.  In 
infants  and  young  children  with  undeveloped  internal  sexual  organs, 
the  explanation  of  masturbation  is  less  obvious.  Rachford's  expla- 
nation of  this  phenomenon  is  the  most  plausible.  The  nerve  supply 
of  the  external  genitals  is  closely  connected  with  that  of  the  internal 
genitals.  The  more  fully  developed  external  genitals  are  capable  of 
responding  to  reflex  excitation,  and  "this  excitation  finds  expression 
in  produciilg  a  miniature  syndrome  so  like  true  masturbation  that 
one  must  conclude  that  this  portion  of  the  infantile  genital  system, 
which  is  later  in  life  to  come  in  closer  touch  with  the  fully  developed 
internal  sexual  organs,  must  even  at  this  early  date  in  its  development 
have  impressed  upon  it  the  peculiar  physiological  function  which 
makes  it  respond  to  reflex  excitation  by  mimicking  the  sexual  orgasm." 
(Rachford.) 

The  etiological  factors  which  lead  to  the  practice  of  masturbation 
are  somewhat  similar  to  those  seen  in  the  neuroses,  namely,  local 
sources  of  irritation^  and  general  neurotic  kyperirritability.  It  is  prob- 
able that  in  infancy  and  early  childhood  the  cause  of  the  first  prac- 
tice of  mechanical  excitation  is  usually  some  local  irritation.  Among 
such  sources  may  be  numbered  vulvovaginitis,  adherent  clitoris, 
eczema  of  the  labia,  adherent  prepuce,  phimosis,  balanitis,  pinwormSy 
an  acid  irritating  urine  and  tight  clothing.    Any  irritation  causing 
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the  child  to  rub  the  external  genitals  may  be  the  first  cause.  Certain 
forms  of  play  or  exercise  may  involve  a  rubbing  of  these  parts. 

The  infant  having  once  produced  a  pleasurable  sensation  by  mechan- 
ical excitation,  the  practice  develops  into  a  habiL  Whether  or  not 
the  habit  develops  depends  upon  the  degree  of  reflex  excitation  pro- 
duced. This  in  turn  is  dependent  upon  the  other  factor  in  etiology, — 
the  condition  of  the  nervous  system  of  the  individual  child.  Hyper- 
irritability  of  the  nervous  system  to  reflex  stimulation  may  be  due 
to  hereditary  or  to  external  factors.  In  many  cases  there  is  a  neuro- 
pathic inheritance.  Masturbation  may  be  an  early  sign  of  some 
condition  of  mental  deficiency,  other  stigmata  of  mental  or  moral 
degeneration  appearing  later.  Among  the  external  factors  are  the 
various  faults  in  hygiene  and  environment  which  interfere  with 
normal  development,  and  tend  to  produce  functional  disturbances 
of  the  nervous  system.  Anemia,  malnutrition,  and  a  faulty  hygiene 
of  the  nervous  system  are  potent  factors. 

Once  the  habit  is  formed,  it  becomes  in  itself  the  most  important 
etiological  factor.  Such  powerful  pleasurable  sensations  can  be  pro- 
duced in  no  other  way,  and  the  frequent  excitation  of  the  nervous 
system  makes  it  more  and  more  irritable  to  less  and  less  excitation, 
so  that  a  fully  developed  vicious  circle  is  produced. 

In  older  children,  the  habit  is  most  often  learned  through  the 
imitation  of  other  children.  It  is  sometimes  taught  by  a  vicious 
nurse.  It  is  often  acquired  accidentally  through  handling  of  the  parts, 
such  handling  being  due  to  a  local  source  of  irritation,  or  to  a  mere 
vagary  in  which  the  child  takes  its  external  genitals  for  a  plaything. 

In  children  over  the  age  of  ten  years,  the  beginning  development 
of  the  internal  sexual  organs  causes  the  sensations  accompanying 
masturbation  to  be  more  intense,  and  to  resemble  more  closely  those 
produced  by  the  sexual  act.  Such  cases  resemble  true  masturbation 
in  everything  but  the  occurrence  of  an  orgasm.  In  some  cases  a 
premature  development  of  the  internal  sexual  organs  may  make  true 
masturbation  a  possibility  during  the  later  years  of  childhood,  some- 
times even  before  the  tenth  year. 

SYMPTOMS. — In  infants  and  young  children  masturbation  is 
most  commonly  accomplished  by  what  is  called  "thigh  friction.'^ 
The  child  lies  usually  upon  its  back  with  the  thighs  flexed,  crossed,, 
and  pressed  rigidly  together.  In  this  position  it  makes  an  up  and 
down  wriggling  movement  of  the  body  while  rubbing  its  thighs 
together.  In  other  instances  the  genitals  are  rubbed  with  the  hands 
or  feet,  or  are  rubbed  against  a  pillow,  piece  of  furniture,  or  some 
other  foreign  object.  There  is  a  great  variety  of  ways  in  which 
the  rubbing  can  be  accomplished.  The  movements  are  accompanied 
by  evidences  of  pleasurable  excitement,  such  as  flushing  of  the  face^ 
an  intent  expression  of  the  eyes,  and  a  general  condition  of  nervous 
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tension.  The  rubbing  lasts  only  a  few  minutes,  and  is  succeeded 
by  general  relaxation,  some  perspiration,  and  an  appearance  of  quiet 
contentment.  These  attacks  may  be  repeated  many  times  a  day, 
or  intervals  of  days  or  weeks  may  elapse  between  them. 

The  nature  of  infantile  masturbation  is  often  unsuspected  by  the 
child's  mother  for  a  long  time.  The  attacks  are  noticed,  but  are 
considered  to  be  some  "queer  trick"  without  significance.  In  some 
cases  the  mother  has  a  suspicion  of  the  true  nature  of  the  condition, 
but  regards  such  a  thing  as  so  impossible  or  unusual  at  so  early  an 
age,  that  she  hesitates  to  tell  the  physician.  In  other  cases  the 
attacks  are  described  by  the  mother  as  a  "spasm." 

In  boys  approaching  the  age  of  puberty,  who  have  learned  the 
habit  by  imitation,  masturbation  is  usually  accomplished  by  the 
hand,  although  pressing  or  rubbing  the  penis  upon  the  bed  is  not 
uncommon.  Older  children,  with  a  consciousness  of  doing  something 
wrong,  usually  seek  seclusion  while  practicing  the  habit.  The  habit 
is  most  likely  to  be  practiced  when  children  lie  long  awake  in  bed, 
either  in  the  evening  or  m  the  morning.  Conditions  which  produce 
a  temporary  or  permanent  deterioration  of  the  general  health  tend 
to  make  the  habit  worse,  and  may  bring  about  a  relapse  after  the 
habit  is  supposedly  cured. 

A  great  variety  of  injurious  effects  upon  the  general  health  have 
been  attributed  to  masturbation.  As  we  have  seen  in  considering 
etiology,  the  habit  represents  a  vicious  circle,  in  which  causes  and 
effects  react  upon  one  another.  It  is  consequentiy  difficult  to  say 
whether  any  clinical  manifestations  present  are  symptoms  of  the 
causes  leading  to  masturbation,  or  symptoms  of  the  effect  of  mastur- 
bation. The  most  common  symptom  seen  in  children  who  practice 
masturbation  are  excitability,  "nervousness,"  loss  of  self-control, 
absent-mindedness,  lack  of  power  of  concentration,  loss  of  interest 
in  amusements,  mental  depression  and  moral  deterioration.  All 
these  symptoms  are  not  present  in  each  case,  but  some  of  them  are 
usually  found  whenever  the  habit  is  practiced  excessively.  When 
the  practice  is  begun  at  an  early  age,  both  mental  and  physical 
development  may  be  notably  interfered  with.  It  is  often  stated  that 
masturbation  is  a  cause  of  insanity,  epilepsy,  and  hysteria.  I  am 
very  doubtful  whether  this  statement  is  true  as  regards  the  sequence 
of  cause  and  effect,  on  account  of  the  relative  frequency  of  excessive 
masturbation  in  early  life,  and  the  relative  infrequency  of  the  devel- 
opment of  insanity,  epilepsy  or  hysteria.  When  these  conditions 
apparentiy  follow  masturbation,  I  believe  it  to  be  more  likely  that 
the  masturbation  is  the  first  manifestation  of  a  developing  insanity, 
or  of  the  neuropathic  constitution  leading  to  the  development  of 
epilepsy  or  hysteria. 

Local  signs  of  masturbation  are  more  often  absent  than  present. 
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There  may  be  slight  redness  and  swelling  of  the  prepuce  in  boys, 
and  of  the  labia  or  clitoris  in  girls.  The  organs  may  be  abnormally 
large,  or  much  relaxed.  There  may  be  a  catarrhal  vaginitis.  In 
boys  it  is  a  suspicious  sign  if  erection  of  the  penis  occurs  as  soon 
as  the  parts  are  touched  for  examination. 

DIAGNOSIS. — WhUe  the  first  statements  of  the  mother  may  be 
misleading,  cross-questioning  by  the  physician  will  usually  elicit 
a  description  of  the  attacks  sufficiently  accurate  for  a  diagnosis. 

PROGNOSIS. — In  general,  the  prognosis  is  good.  The  ease  with 
which  the  habit  can  be  eradicated  varies  with  the  age  of  the  child, 
with  the  underlying  causes,  and  with  the  length  of  time  the  habit 
has  been  practiced.  The  younger  the  child,  the  more  favorable  is 
the  outlook.  The  pseudomasturbation  of  infancy  tends  toward 
spontaneous  recovery  in  the  course  of  time,  and  under  treatment  a 
permanent  cure  should  be  attained  well  within  two  years  at  most. 
In  older  children  in  whom  either  the  habit  has  existed  a  long  time, 
or  who  have  reached  an  age  when  the  sensation  produced  closely 
resembles  that  of  the  orgasm  seen  in  the  true  masturbation  of  ado- 
lescence, the  condition  is  much  more  difficult  to  deal  with,  and  calls 
for  time  and  patience.    The  tendency  toward  relapse  is  very  strong. 

As  I  stated  above,  I  do  not  believe  that  masturbation,  at  least 
the  pseudomasturbation  of  early  life,  leads  to  insanity  or  epilepsy. 
When  masturbation  is  a  symptom  of  degeneration,  however,  the 
outlook  for  a  cure  is  very  bad. 

TREATMENT. — Masturbation  is  a  habit  neurosis,  and  conse- 
quently the  most  important  indication  in  treatment  is  to  itUerrupi 
the  habit.  This  should  be  done  as  soon  as  possible,  because  whatever 
the  original  exciting  cause,  the  condition  has  become  a  vicious  circle 
which  must  be  broken  before  the  habit  can  be  cured. 

If  infants  and  young  children  could  be  watched  every  minute  of 
the  day  and  night,  and  the  practice  of  the  habit  forcibly  prevented 
as  soon  as  begun,  the  habit  could  be  broken  in  this  way.  It  is  usu- 
ally impossible  practically  to  carry  out  such  close  supervision;  the 
infant  is  likely  to  begin  the  practice  at  any  time  when  she  wakes, 
and  she  cannot  usually  be  watched  every  minute  of  the  night.  There- 
fore at  night  the  use  of  some  kind  of  mechanical  restraint  is  indi- 
cated, the  mechanism  depending  upon  the  maimer  of  masturbating. 
If  thigh  friction  is  practiced,  the  thighs  may  be  fastened  to  the  sides 
of  the  crib  in  such  a  way  as  to  prevent  them  from  being  brought 
together.  The  heels  of  pajamas  fastened  to  the  mattress  may  ac- 
complish the  same  purpose.  In  very  yoimg  infants  a  large  diaper 
may  be  folded  in  such  a  way  as  to  prevent  approximation  of  the 
thighs.  In  very  obstinate  cases,  double  side-splints  may  be  used, 
or  some  other  mechanical  device  which  accomplishes  the  same  pur- 
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pose.  If  masturbation  is  practiced  with  the  hands  or  feet,  they 
should  be  tied  so  as  not  to  be  able  to  reach  the  genitals. 

During  the  day,  or  at  any  time  when  mechanical  restraint  is  not 
in  use,  the  practice  of  the  habit  must  be  forcibly  prevented  by 
constant  watching.  The  child  should  be  kept  in  a  sitting  posture 
as  much  as  possible,  as  the  habit  is  most  often  practiced  when  the 
chUd  is  lying  down. 

Some  writers  state  that  punishment  is  effective  in  older  children. 
In  my  opinion  it  is  just  the  other  way.  In  infants,  and  children 
too  young  to  reason,  corporal  punishment,  if  carried  out  only  at 
the  time  when  the  child  is  caught  practicing  the  act,  may  be  very 
effective.  Children  at  this  age  are  like  puppies,  and  can  be  trained 
by  the  same  methods.  In  children  over  three  years  of  age,  punish- 
ment, whether  corporal  or  not,  is  ineffective  and  inadvisable.  The 
mother  should  talk  to  the  child  about  the  condition  in  a  thoroughly 
matter-of-fact  way,  and  should  make  every  effort  to  gain  the  child's 
confidence.  She  should  avoid  giving  the  child  the  impression  that 
the  habit  is  essentially  wicked  or  immoral,  but  should  lay  stress  only 
on  its  physical  aspect,  representing  it  as  wrong  only  because  of  its 
effect  on  the  health.  She  should  direct  her  influence  toward  strength- 
ening the  child's  will  and  self-control,  and  should  try  to  bring  about 
such  relations  with  the  child  that  it  will  always  gladly  report  each 
lapse.  She  should  avoid  an  attitude  which  is  likely  to  lead  the  child 
to  the  practice  of  lying  and  concealment.  This  psychic  treatment 
is  very  important  in  older  children.  Sometimes  a  complete  change 
of  surroundings  is  useful,  the  child  being  put  in  the  charge  of  some 
competent  person  who  has  hitherto  been  a  stranger  to  it.  Removal 
of  older  children  from  bad  companions  is  always  essential. 

As  soon  as  these  measures  directed  at  the  interruption  of  the 
habit  have  been  planned,  the  physician  should  attend  to  the  removal 
of  all  possible  sources  of  irritation.  Such  conditions  as  adhesions  of 
the  prepuce  or  clitoris,  phimosis,  eczema  of  the  genitals,  pinworms, 
diseases  of  the  rectum,  ill-fitting  clothing,  and  indeed  every  possible 
source  of  local  irritation,  should  be  removed.  Some  writers  believe 
that  increased  acidity  of  the  urine  is  a  common  local  cause  of  reflex 
irritation  in  these  cases.  The  urine  should  be  tested,  and  if  con- 
centrated and  highly  acid,  plenty  of  water  should  be  given,  and 
appropriate  doses  of  potassium  acetate  or  potassium  citrate. 

Finally,  every  effort  should  be  made  to  improve  the  child's  general 
condition.  This  always  means  a  rigid  scrutiny  of  every  detail  of  the 
hygienic  surroundings.  .  All  faults  in  the  patient's  mode  of  life  should 
be  corrected.  The  diet  should  be  carefully  regulated.  Cold  baths 
are  often  of  value.  Tonics,  such  as  iron,  arsenic,  or  cod  liver  oil, 
have  their  place  at  times.  In  short,  every  effort  should  be  made  to 
build  up  the  general  health  and  favor  rugged  normal  development. 


IV.    INFECTIONS 

VULVOVAGINITIS 

This  IS  an  exceedingly  common  affection  in  early  life. 

ETIOLOGY.  The  Microorganism. — The  great  majority  of 
cases  of  vulvovaginitis  in  early  life  are  due  to  infection  with  the 
gonococcus  of  Neisser.  The  organism  seen  in  these  cases  has  the 
same  morphological  and  cultural  characteristics  as  has  the  organism 
causing  the  gonorrhea  of  adults.  The  question  whether  the  organism 
found  in  the  very  common  vulvovaginitis  of  little  girls  represents  a 
strain  of  the  gonococcus  differing  from  that  found  in  ordinary  gonor- 
rhea, will  be  discussed  under  Problems  and  Research. 

A  certain  number  of  cases  of  vulvovaginitis  in  early  life  are  seen, 
in  which  the  gonococcus  is  not  found.  In  these  cases  the  inflamma- 
tion is  of  a  catarrhal  type,  and  the  cause  is  either  a  mixed  infection 
with  organisms  of  comparatively  low  virulence,  or  some  irritant 
such  as  dirt. 

Transmission. — ^The  disease  is  a  contact  infection,  the  mode  of 
transmission  being  similar  to  that  of  such  diseases  as  scarlet  fever 
and  diphtheria.  It  is  very  highly  contagious.  The  ultimate  source 
of  the  infection  of  children  is  probably  the  venereal  gonorrhea  of 
adults.  Direct  contact  occurs  when  little  children  sleep  with  a 
mother  or  sister  suffering  from  the  disease.  Under  such  conditions 
it  is  easy  to  understand  how  the  contaminated  discharges  of  the 
adult  may  be  brought  in  contact  with  the  vulva  of  the  child.  Many 
cases  have  been  traced  to  this  source.  Infection  in  the  home  also 
very  often  takes  place  by  indirect  contact.  The  discharges  of  the 
adult  may  not  only  contaminate  clothing,  towels,  baths,  toilet-seats 
and  similar  carriers,  but  the  hands  of  the  adult,  contaminated  by  the 
discharges,  may  contaminate  any  object  with  which  they  come  in 
contact.  The  child  may  contaminate  her  hands  from  those  of  the 
mother,  or  from  these  various  objects,  and  may  then  transfer  the 
infection  to  her  vulva. 

Outside  the  home,  the  contact  infection  can  spread  from  child  to 
child.  It  is  particularly  likely  to  spread  in  institutions,  where  in- 
fants and  young  children  are  \mder  more  or  less  crowded  conditions. 
It  is  an  especial  scourge  of  infants'  ho^itals  and  of  homes  and 
asylums  for  infants  and  children.  The  most  common  medium  of 
spreading  in  institutions  is  the  diapers.  Other  carriers  are  ther- 
mometersj    towels,    ^onges,    wash-cloths,    bath-tubs,    bath-water, 
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clothing,  bed  linen,  syringes  and  so  forth.  At  times  a  hospital  ward 
epidemic  is  very  difl&cult  to  stop.  It  is  probable  that  in  such  q)i- 
demies  the  most  important  mediiun  of  transmission  is  the  hands  of 
the  nurses,  which  easily  become  contaminated,  and  which  may 
contaminate  every  object  with  which  they  come  in  contact.  The 
hands  of  other  nurses,  who  have  the  care  of  unaffected  children,  can 
then  become  contaminated  from  these  objects. 

Outside  of  institutions,  the  infection  can  be  communicated  very 
easily  from  one  child  to  another.  The  habits  and  mode  of  life  of 
children  are  such  as  to  favor  the  spread  of  a  contact  infection  of 
this  kind.  Children  are  brought  into  close  contact  in  schools,  in 
public  places,  and  in  play.  Children  are  very  apt  to  rub  or  handle 
the  genitals,  even  when  not  victims  of  the  habit  of  masturbation, 
which  is  very  common  in  children  suffering  from  vulvovaginitis. 
Thus  children  contaminate  the  hands,  and  communicate  the  infec- 
tion either  directly  or  through  contamination  of  objects  to  the  hands 
of  other  children,  which  in  turn  convey  the  infection  to  the  vulva. 
In  schools  and  public  places  the  disease  may  also  undoubtedly  be 
spread  by  the  toilet  seat.  The  statistical  reports  of  some  writers 
suggest  that  the  majority  of  children  are  infected  from  adults  in  the 
home,  while  those  of  other  writers  suggest  that  communication  from 
child  to  child  is  the  most  conmion  source  of  infection.  Criminal 
assault  is  a  very  rare  cause  in  children. 

Predisposition. — The  vaginal  mucous  membrane  of  little  girls  is 
extremely  susceptible  to  gonococcus  infection.  Only  this  fact  can 
account  for  the  relative  frequency  of  gonorrhea  as  a  non-venereal 
contact  infection  at  this  age.  It  is  probable  that  whenever  gono- 
cocci  are  conveyed  to  the  external  female  genitals,  infection  takes 
place.  This  extreme  susceptibility  is  probably  to  be  explained  by 
the  relatively  small  size  of  the  labia  at  this  period  of  life,  and 
the  consequent  inadequate  protection  of  the  underlying  mucous 
membrane. 

The  urethra  of  boys  is  not  susceptible,  and  gonococcus  urethritis 
is  extremely  rare  in  early  life. 

The  disease  is  conmionest  among  children  who  live  under  the 
crowded  conditions  of  the  tenements.  It  is,  however,  not  very  rare 
among  the  children  of  the  well-to-do. 

SYMPTOMS. — There  are  usually  no  subjective  symptoms  of  any 
kind,  and  the  disease  is  discovered  accidentally.  The  only  sign  of 
the  disease  is  the  vaginal  discharge.  The  amount  and  character  of 
the  discharge  vary  with  the  severity  of  the  case.  Most  commonly 
it  is  sufficiently  profuse  to  soil  the  napkins,  underclothing,  and  bed 
linen,  and  has  a  mucopurulent  appearance.  In  very  mild  cases,  it 
is  glairy  and  tenacious,  and  so  small  in  amount  as  to  be  almost  un- 
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recognizable.  In  severe  cases  it  is  thin  and  purulent,  very  profuse, 
and  of  a  yellowish  or  greenish  color,  at  times  tinged  with  blood.  It 
may  cause  excoriation  of  the  labia  and  inner  surface  of  the  thighs. 
There  may  be  frequent  and  painful  micturition,  owing  to  involve- 
ment of  the  urethra. 

Examination  of  the  vulva  often  shows  very  little  signs  of  inflam- 
mation, especially  in  infants.  At  times  there  may  be  marked  red- 
ness with  swelling  of  the  labia.  If  a  small  speculum  be  introduced, 
examination  will  show  that  the  entire  mucous  membrane  of  the 
vagina  is  involved  in  the  inflammation,  which  varies  in  intensity. 
In  infants  and  young  children  the  inflammation  is  usually  confined 
to  the  hymen,  vaginal  mucous  membrane,  and  possibly  the  urethra. 
In  older  children,  the  cervix  uteri  is  usually  involved,  and  examina- 
tion with  the  speculum  will  show  purulent  discharge  coming  from  the 
cervix,  and  may  show  erosions.  In  very  severe  cases  in  older  girls, 
the  entire  endometrium  and  even  the  Fallopian  tubes  may  occa- 
sionally be  involved.  In  these  very  severe  cases  there  may  be  fever 
and  constitutional  symptoms  as  in  adults. 

Complications. — Complications  are  very  rare  in  children  as  com- 
pared with  adults.  They  are  particularly  uncommon  in  infants  and 
yoimg  children.  One  of  the  surprising  features  of  the  disease  is  the 
rarity  of  conjunctivitis.  The  ease  with  which  the  disease  is  trans- 
mitted from  the  vaginal  mucous  membrane  of  one  child  to  that 
of  another  suggests  that  the  infection  must  frequently  be  carried 
to  the  eyes,  and  the  rarity  of  conjunctivitis  can  only  be  explained 
on  the  basis  of  an  insusceptibility  of  the  conjunctiva  in  early  life, 
or  of  a  difference  in  the  strain  of  gonococcus  which  causes  the  disease. 
Swelling  and  suppuration  of  the  inguinal  lymphnodes  are  also  very 
rare.  Arthritis  is  occasionally  seen,  usually  in  older  children,  rarely 
even  in  infants.  Other  still  rarer  complications  mentioned  in  the 
literature  are  pelvic  peritonitis,  endo-  and  pericarditis,  cystitis,  proc- 
titis, and  meningitis. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  microscopic  ex- 
amination of  the  discharge.  In  every  child  with  a  vaginal  discharge, 
no  matter  how  slight,  such  an  examination  should  be  made.  An  abim- 
dant  purulent  discharge  is  always  due  to  the  gonococcus.  The 
slighter  mucoid  discharges  are  usually  due  to  gonococcus  infection, 
but  may  be  of  simple  catarrhal  origin.  In  ordinary  cases  which 
have  not  been  treated,  the  gonococci  are  foimd  in  large  nimibers. 
In  exceptionally  mild  cases,  and  in  cases  which  for  some  time  have 
been  imder  treatment,  the  gonococci  are  often  very  difficult  to  demon- 
strate. The  examination  should  be  considered  positive  whenever 
any  Gram  negative  diplococci  are  found  within  the  leukocytes.  If 
Gram  negative  diplococci  are  present,  but  are  not  found  in  the  cells. 
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the  examination  should  be  called  suspicious,  but  for  purposes  of 
prophylaxis  such  a  case  should  be  considered  positive.  The  examina- 
tion should  be  repeated  in  such  cases  imtil  a  frankly  positive  result, 
or  a  number  of  negative  results  are  obtained.  The  examination  is 
negative  when  no  Gram  negative  cocci  can  be  foimd. 

The  smear  should  be  taken  with  a  sterile  cotton  swab,  or  with  a 
platinum  loop.  In  cases  with  a  profuse  purulent  discharge,  the 
material  can  be  taken  from  the  pus  revealed  when  the  labia  are 
separated.  When  the  discharge  is  slight,  or  when  the  material 
collected  outside  the  vagina  gives  a  negative  finding,  material  should 
be  obtained  from  the  mucous  membrane  of  the  vagina  itself  by 
means  of  a  small  speculum,  such  as  a  female  urethroscope. 

Cases  have  been  reported  in  which  the  examination  of  smears  was 
repeatedly  negative,  but  in  which  the  presence  of  gonococci  was 
demonstrated  by  means  of  cultures.  Another  means  of  diagnosis  is 
the  complement  fixation  test.  This  latter  test  is  considered  to  be 
of  especial  value  in  establishing  the  fact  of  permanent  cure.  The 
final  value  of  the  complement  fixation  test  in  the  diagnosis  of  gono- 
coccus  vaginitis  in  early  life  has  not  been  settled.  Both  cultures 
and  the  complement  fixation  test  require  an  expert  bacteriologist, 
and  a  thoroughly  equipped  bacteriological  laboratory,  and  are  more 
available  in  hospitals  than  in  ordinary  practice. 

PROGNOSIS. — The  disease  has  an  ultimately  favorable  prog- 
nosis. There  is  no  danger  to  life,  and  in  the  majority  of  cases  there 
is  little  if  any  deleterious  influence  upon  the  general  health.  The 
only  serious  possibility  to  be  apprehended  is  that  of  a  complication, 
and  these  are  rare.  The  majority  of  cases  eventually  recover  com- 
pletely. 

The  outlook  as  to  the  rapidity  with  which  a  cure  may  be  obtained 
is  not  so  favorable.  The  course  of  the  disease  is  usually  long  and 
tedious.  In  the  most  favorable  cases  from  one  to  four  months  of 
treatment  are  required.  The  profuse  vaginal  discharge  will  under 
treatment  rapidly  diminish  and  disappear,  but  a  very  slight,  almost 
imperceptible  discharge  will  continue,  and  gonococci  will  still  be 
demonstrable  at  times  on  microscopic  examination.  In  many  cases 
the  disease  persists  for  many  months  or  even  years,  in  spite  of  treat- 
ment. Relapses  are  common.  No  case  should  be  considered  as 
cured  until  repeated  negative  microscopic  examinations  have  been 
obtained. 

PROPHYLAXIS. — The  problem  of  prophylaxis  in  the  gonococcus 
vaginitis  of  children  has  been  the  subject  of  much  discussion  in 
recent  years.  As  the  original  source  of  the  spread  of  the  infection 
among  children  is  venereal  gonorrhea  in  the  adult,  prophylactic 
measures,  to  be  effective,  should  begin  in  the  home.     Education  of 
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the  public  IS  of  the  first  importance.  In  general,  the  public  is  un- 
aware of  the  extreme  frequency  of  the  disease  in  children,  and  of 
the  fact  that  in  them  it  is  not  a  venereal  disease,  but  that  it  is  an 
extremely  contagious  infection  acquired  in  the  same  way  as  are  other 
contact  infections.  The  public  should  be  instructed  on  these  points. 
The  idea  that  vaginitis  in  young  girls  is  a  venereal  disease  has  been 
a  very  harmful  one,  both  because  it  has  prevented  knowledge  of  the 
real  way  by  which  the  disease  is  acquired,  and  because  it  has  led 
to  cases  being  concealed  instead  of  being  brought  to  the  physician. 
Not  only  should  nurses,  social  workers,  and  the  authorities  of  insti- 
tutions and  schools  be  thoroughly  acquainted  with  the  frequency 
and  n^iture  of  the  disease  and  with  its  mode  of  transmission  in  chil- 
dren, but  mothers  should  also  be  instructed.  Even  yoimg  girls 
themselves,  when  old  enough  to  understand  intelligently,  should  be 
instructed  as  to  the  dangers  of  infection,  and  the  means  of  its  avoid- 
ance. Such  education  of  the  public  can  only  be  carried  on  through 
the  agency  of  physicians,  and  of  the  various  social  service  organiza- 
tions. In  many  cities,  the  most  valuable  work  in  the  prophylaxis 
of  gonococcus  vaginitis  in  the  home  is  being  carried  out  by  the 
medical  social  service  departments  of  some  of  the  large  hospitals, 
and  by  the  establishment  of  medical  social  service  centers  through- 
out the  city. 

The  measures  of  prevention  which  should  be  employed  in  the 
home  are  those  which  naturally  apply  to  the  particular  mode  of 
transmission  of  the  disease.  It  is  essential  that  the  infected  person 
should  sleep  alone,  and  that  her  sheets  and  clothing  should  be  kept 
from  contact  with  and  be  washed  separately  from  those  of  the  rest 
of  the  household.  She  should  wear  a  vulvar  pad  of  some  material 
that  can  be  burnt  after  use.  She  should  be  taught  the  importance 
of  proper  cleansing  of  the  genitalia,  the  danger  of  contaminating 
the  hands  and  of  transmitting  the  infection  to  other  persons  and 
objects,  and  the  necessity  of  washing  the  hands  after  handling  her 
clothing,  or  after  any  possible  contact  with  the  discharge.  The 
greatest  care  about  bath-water,  and  the  cleansing  of  bath-tubs  and 
toilet-seats,  should  be  secured. 

In  the  schools  the  chief  means  of  transmission  is  probably  the 
common  toilet-seat.  No  other  form  than  the  U-shaped  toilet-seat 
should  be  used  in  the  schools  and  in  all  other  public  places.  The 
question  has  been  raised  whether  the  disease  should  be  made  report- 
able to  the  health  authorities,  with  exclusion  of  infected  children 
from  the  public  schools.  This  would  involve  the  examination  of 
smears  from  all  the  girls  attending  school.  It  is  the  only  means 
by  which  thorough  prophylaxis  in  the  schools  could  be  obtained,  as 
there  are  many  opportunities  for  transmission  besides  toilet-seats. 
There  are  similar  opportunities  for  transmission  outside  the  schools, 
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in  the  streets  and  playgrounds,  and  really  eflfective  prophylaxis  would 
demand  not  only  exclusion  from  school,  but  also  the  visiting  of  homes 
by  the  health  authorities,  and  the  quarantine  of  infected  households. 
Opinions  have  differed  as  to  the  advisability  of  the  public  health 
authorities  taking  up  the  prophylaxis  of  vaginitis  in  this  way.  In 
my  opinion  such  extremely  radical  measures  are  not  justified  by  the 
severity  of  the  disease. 

In  institutions  the  problem  of  prevention  is  very  difficult,  but  can 
be  overcome  by  the  most  careful  attention  to  every  detail.  In 
the  Infants'  Hospital  there  have  been  no  cases  for  two  years,  and 
only  four  three  years  ago.  The  examination  of  a  vaginal  smear  from 
each  female  candidate  for  admission  should  be  a  matter  of  routine, 
and  no  case  with  a  positive  or  suspicious  smear  should  be  admitted, 
unless  the  hospital  has  a  department  especially  devoted  to  the  care 
of  such  cases.  Children  with  any  vaginal  discharge  but  a  negative 
smear  should  either  not  be  admitted,  or  should  be  kept  under  the 
strictest  quarantine  until  repeated  negative  smears  have  been  obtained. 

The  nurses  should  watch  all  female  patients  for  the  slightest  ap- 
pearance of  vaginal  discharge,  and  should  report  immediately,  in 
order  that  smears  may  be  taken.  In  some  institutions  routine  smears 
from  all  female  patients  are  taken  weekly.  Upon  the  discovery  of 
a  case  of  infection,  the  child  should  be  isolated  imder  a  quarantine 
fully  as  strict  as  that  employed  in  scarlet  fever  or  diphtheria.  As 
far  as  the  danger  of  spreading  is  concerned,  I  would  far  rather  have 
a  case  of  scarlet  fever  get  into  my  wards  than  one  of  vulvovaginitis. 
It  is  important  that  not  only  the  patients  be  quarantined,  but  also 
all  nurses  and  attendants  coming  in  contact  with  those  patients. 
They  should  come  into  no  contact  with  other  patients,  nor  with 
other  nurses.  They  should  be  instructed  as  to  the  nature  of  the 
disease,  and  as  to  the  danger  of  carrying  the  infection  on  their  hands 
and  producing  conjunctivitis  or  the  reinoculation  of  convalescents. 
Their  clothing  should  be  kept  separate  and  should  be  disinfected  with 
the  same  care  as  would  be  employed  if  the  disease  were  smallpox. 
Infected  patients  should  wear  inside  the  diaper  a  pad  which  is  burned 
after  use.  Each  infected  child  should  have  its  own  thermometer, 
toilet  articles,  and  eating  utensils.  Indeed,  in  any  hospital  in  which 
rectal  thermometers  are  used,  it  is  not  enough  to  keep  the  ther- 
mometer in  some  antiseptic  solution,  but  each  child  should  have 
its  own  thermometer. 

TREATMENT. — The  therapeutic  procedures  which  are  employed 
in  the  vulvovaginitis  of  early  life  are  irrigations^  instillations,  local 
applications,  and  vaccines. 

Irrigations. — The  child  is  placed  on  her  back  on  a  table,  with 
her  hips  raised  by  a  bed-pan.    The  tube  of  a  fountain  syringe  is 
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connected  with  a  soft  rubber  catheter,  size  12  or  14  French  sca^e, 
by  means  of  a  bit  of  glass  tubing.  The  syringe  filled  with  the  irri* 
gating  solution  heated  to  106  F.  is  hung  about  two  feet  above 
the  patient.  The  tip  of  the  catheter,  well  lubricated,  is  introduced 
through  the  opening  in  the  hymen  as  far  as  it  will  go.  From  one 
to  two  quarts  of  the  irrigating  solution  are  allowed  to  run  into  the 
vagina,  passing  out  around  the  catheter.  The  solutions  used  for 
irrigating  are  boric  acid,  2  per  cent;  sodium  bicarbonate,  one  tea- 
spoonful  to  a  quart;  potassium  permanganate,  1-8000  or  1-10,000; 
bichlorid  of  mercury,  1-5000;  LugoFs  solution  of  iodin,  i-iooo.  The 
two  first,  boric  acid  and  sodium  bicarbonate,  are  best  in  the  more 
acute  stages  of  the  disease,  the  sodium  bicarbonate  solution  being 
especially  soothing.  Later,  the  potassium  permanganate  solution  is 
best  for  routine  use.  The  use  of  the  bichlorid  and  LugoFs  solution, 
and  of  a  stronger,  i-iooo,  permanganate  solution,  is  only  indicated 
when  irrigation  is  the  only  method  of  treatment  employed.  When, 
as  is  preferable,  irrigations  are  only  preparatory  to  instillations  or 
local  applications,  the  first  three  solutions  only  should  be  used. 

Instillations. — ^After  the  irrigation  is  completed,  the  catheter  is 
separated  from  the  glass  connection,  remaining  in  place,  and  one  or 
two  drachms  of  a  solution  of  one  of  the  silver  salts  is  injected  through 
the  catheter  by  means  of  a  hand  syringe.  The  catheter  is  then 
withdrawn,  and  the  child  is  made  to  hold  her  thighs  together  to 
prevent  the  escape  of  the  solution,  and  lies  in  this  position  with  her 
hips  still  elevated  for  fifteen  minutes.  In  using  these  instillations, 
it  is  best  to  begin  with  a  10  per  cent  solution  of  argyrol.  Later  the 
strength  of  the  solution  may  be  increased  to  20  per  cent,  or  a  5  per 
cent  solution  of  protargol  may  be  used. 

Applications. — With  the  child  in  the  same  position,  after  cleans- 
ing the  external  genitals,  an  electric  endoscope,  such  as  the  Kelly, 
is  passed  into  the  vagina.  The  size  of  the  endoscope  should  depend 
upon  the  opening  in  the  hymen,  not  upon  the  age  of  the  child;  it  is 
essential  that  the  introduction  of  the  instrument  should  cause  no 
pain.  The  obturator  of  the  endoscope  is  withdrawn,  the  light  in- 
serted, and  the  tube  withdrawn  about  a  quarter  of  an  inch,  until 
the  cervix  presents.  Any  secretion  is  removed  with  an  applicator, 
and  then  a  swab  is  moistened  with  the  solution,  and  applied  to 
the  cervical  canal.  Then,  as  the  endoscope  is  slowly  withdrawn,  the 
solution  is  applied  to  the  vaginal  walls.  The  solutions  used  arc 
nitrate  of  silver,  10  per  cent,  Lugol's  solution  of  iodin,  and  protargol. 
Perrin  claims  remarkably  good  results  from  a  solution  consisting  of 
protargol,  8  grammes,  distilled  water,  8  grammes,  glycerin  to  50 
grammes.  Applications  are  useful  in  the  most  chronic  and  persis- 
tent cases. 
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Vaccines. — Vaccine  therapy  has  been  extensively  tried  in  the 
gonococcus  vaginitis  of  early  life.  The  results  have  been  disap- 
pointing on  the  whole,  although  there  is  much  difference  of  opinion 
as  to  the  value  of  this  form  of  treatment.  Many  writers  have  re- 
ported excellent  results,  while  others  have  reported  no  evidence  of 
benefit.  My  own  experience  with  vaccine  therapy  has  not  been 
favorable.  It  is  evident  that  if  there  is  any  effect,  it  is  very  uncer- 
tain. There  is  more  evidence  in  favor  of  the  value  of  vaccine  therapy 
in  the  complications,  particularly  in  arthritis.  There  is  no  evidence 
that  autogenous  vaccines  have  any  advantage  over  stock  prepara- 
tions. The  dosage  is  still  wholly  empirical.  It  is  customary  to 
begin  with  doses  of  about  50,000,000,  and  increase  to  75,000,000, 
and  then  to  100,000,000.  The  doses  are  repeated  every  five  or  six 
days.  If  no  notable  improvement  is  seen  after  six  or  eight  injec- 
tions, the  further  continuation  of  vaccine  therapy  is  useless. 

Routine  Treatment. — In  acute  cases,  irrigation  and  instillation 
should  be  used.  The  irrigations  should  be  given  with  one  of  the 
milder  solutions,  sodium  bicarbonate  or  boric  acid,  and  the  instil- 
lations should  be  with  10  per  cent  argyrol.  Later  the  potassiiun 
permanganate  solution  should  be  used  in  the  irrigations,  and  a  stronger 
argyrol  solution  in  the  instillations.  The  irrigation  followed  by  in- 
stillation should  preferably  be  given  twice  a  day,  but  if  this  is  im- 
possible, a  good  result  can  often  be  obtained  with  one  treatment 
daily.  In  chronic  or  very  persistent  cases,  the  irrigations  should  be 
continued,  but  applications,  given  three  times  a  week  by  the  method 
described  above,  should  be  substituted  for  the  instillations.  In  very 
obstinate  cases  vaccine  therapy  may  be  tried. 

This  routine  of  treatment  should  be  continued  for  at  least  a  month 
after  the  disappearance  of  gonococci  from  the  smears.  A  catarrhal 
discharge  without  gonococci  can  be  prolonged  by  too  persistent 
treatment.  After  treatment  is  stopped,  frequent  smears  should  be 
taken  from  the  depths  of  the  vagina,  and  if  at  any  time  the  gono- 
coccus reappears  in  the  smears,  treatment  should  be  resumed.  The 
question  as  to  how  long  a  period  with  negative  smears  should  elapse 
before  the  patient  is  pronounced  cured  is  an  imcertain  one.  Some 
writers  believe  that  the  disease  is  practically  an  incurable  one,  and 
that  the  infection  may  remain  latent  for  an  indefinite  period,  and 
then  again  cause  symptoms.  It  is  true  that  the  disease  may  remain 
latent  for  long  periods,  but  nevertheless  I  believe  that  some  of  the 
apparent  instances  of  recurrence  after  a  long  period  of  latency  are 
really  instances  of  reinfection.  I  believe  that  the  disease,  like  the 
gonorrhea  of  adults,  is  a  curable  one.  It  is  more  difficult  to  say 
just  when  we  should  consider  a  case  as  cured.  The  required  period 
of  freedom  from  discharge  and  gonococci  must  be  somewhat  arbitrary. 
I  believe  that  a  case  should  be  kept  under  the  closest  possible  obser- 
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vation,  with  smears  taken  as  frequently  as  possible,  for  at  least 
four  months  after  treatment  is  stopped.  Even  after  this  time  it  is 
advisable  to  take  smears  every  one  or  two  months  for  a  considerably 
longer  period. 

Urethritis  as  an  associated  condition  is  less  common  in  children 
than  in  adults.  It  may  be  treated  by  the  instillation  into  the  ure- 
thra of  I  or  2  c.c.  of  a  5  per  cent  argyrol  solution. 

PROBLEMS  AND  RESEARCH.— In  the  literature  of  the  vul- 
vovaginitis of  early  life,  the  following  subjects  are  being  discussed: 
(i)  Methods  of  prophylaxis,  especially  the  question  of  regulation  by 
the  public  health  authorities;  (2)  methods  of  treatment;  (3)  whether 
the  organism  is  the  same  as  that  which  produces  the  gonorrhea  of 
adults,  or  whether  it  represents  a  different  type  or  strain;  (4)  the 
value  of  the  complement  fixation  test  in  diagnosis,  and  in  confirming 
the  fact  of  cure. 

The  question  as  to  whether  the  organism  found  in  the  vulvovag- 
initis of  children,  is  the  same  as  that  causing  gonorrhea  in  adults, 
was  suggested  by  certain  j)eculiarities  of  the  disease  in  early  life.  In 
children  as  compared  with  adults,  the  mildness  of  the  local  inflam- 
mation, the  absence  of  constitutional  symptoms,  the  rarity  of  com- 
plications, and  the  extreme  transmissibility  from  child  to  child, 
suggested  that  the  disease  might  be  due  to  a  different  organism. 
The  organism  is  exactly  like  that  of  adult  gonorrhea  in  morphology 
and  in  cultural  characteristics.  Some  e\adence  has  been  brought 
forward  by  research  workers,  notably  by  Pearce  of  the  Rockefeller 
Institute,  that  the  organisms  of  adult  gonorrhea  and  juvenile  vagi- 
nitis represent  two  distinct  types.  This  evidence  consists  in  the 
results  of  immunological  tests— differences  in  agglutination  and  in 
complement  fixation.  It  has  not  been  fully  confirmed.  On  the 
other  hand,  there  is  undoubted  evidence  of  transmission  of  the  infec- 
tion from  the  adult  to  the  child,  and  later  from  child  to  child,  and  this 
is  strong  evidence  that  the  organisms  in  adults  and  children  are 
identical.  It  is  possible  that  the  gonococcus,  like  Rosenow's  strep- 
tococci, may  be  capable  of  acquiring  different  characteristics  of  viru- 
lence and  different  immunological  reactions,  when  transplanted  to  the 
new  environment  of  the  juvenile  vagina.  Such  a  theory,  while  wholly 
unproven,  would  explain  the  conflicting  evidence  on  this  question. 

The  question  of  the  value  of  the  complement  fixation  test  is  of  prac- 
tical importance  in  connection  with  the  question  of  the  permanency 
of  cure.    This  is  still  imsolved. 

ORCHITIS 

Orchitis,  or  inflammation  of  the  testis  proper,  occasionally  results 
from  direct  injury,  much  more  rarely  from  infection  in  gonorrhea, 
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syphilis,  and  tuberculosis.  When  present  it  is  commonly  accom- 
panied by  hydrocele.  The  orchitis  which  so  commonly  follows 
mumps  in  the  adult  is  much  less  common  in  children.  The  treatment 
consists  in  support  of  the  testicle  by  means  of  a  suspensory  or  of  a 
bandage,  and  in  the  application  of  cold  by  means  of  the  ice  bag  or 
cold  compresses. 

EPIDIDYMITIS 

Acute  epididymitis  may  be  caused  by  traiuna  or  by  any  irritation 
of  the  mucous  membrane  of  the  urethra.  In  this  disease  the  whole 
scrotum  is  apt  to  be  hot  and  tender,  and  the  child  is  in  great  pain. 
The  epididymis  is  much  enlarged  and  exquisitely  tender,  and  pushes 
the  testis  forward.  The  cord  is  often  implicated,  becoming  enlarged 
and  painful  on  pressure. 

The  treatment  should  be  energetic,  as,  owing  to  the  swelling  of 
the  tissues  about  the  testicle,  there  may  be  so  much  pressure  that 
the  gland  will  be  seriously  damaged,  although  the  subsequent  atrophy 
may  not  declare  itself  for  a  considerable  time.  The  child  should 
be  kept  upon  his  back  in  bed,  the  bowels  freed  with  a  cathartic,  and 
a  series  of  cold  compresses  kept  upon  the  scrotum.  In  all  inflam- 
mation of  the  testis  or  epididymis  the  scrotum  should  be  placed  in 
such  a  position  that  the  lower  end  of  the  testicle  points  upward. 


DIVISION  XIII 

DISEASES  OF  THE  BLOOD,  SPLEEN, 
LYMPHNODES,  AND  DUCTLESS  GLANDS 

I.  DISEASES  OF  THE  BLOOD 

ANEMIA 

GENERAL  PATHOLOGY.— Anemia  is  a  condition  of  diminution 
of  the  erythrocytes  or  of  the  hemoglobin  in  the  blood.  Such  a  dimi- 
nution may  be  relative  or  absolute.  Unfortunately  there  is  no  way 
of  estimating  in  the  living  the  total  quantity  of  blood,  nor  the  total 
number  of  red  corpuscles  and  quantity  of  hemoglobin.  Consequently 
we  can  only  recognize  a  relative  diminution  in  the  red  corpuscles 
and  hemoglobin.  It  is  known,  however,  that  the  mechanism  for 
maintaining  the  volume  of  the  blood  is  more  perfect,  and  works  more 
rapidly  than  that  for  maintaining  the  cellular  content.  It  is  the 
hemoglobin  which  of  all  the  blood  elements  has  the  most  important 
physiological  function,  namely,  the  carrying  of  oxygen.  It  is  func- 
tional weakness  of  the  blood  which  is  of  most  importance  as  affect- 
ing the  health  of  the  individual.  Consequently  the  recognition  of  a 
relative  diminution  of  the  hemoglobin  is  the  most  important  factor 
in  estimating  the  functional  capacity  of  the  blood. 

Pathogenesis. — ^A  relative  diminution  in  the  amount  of  hemo- 
globin, or  in  the  number  of  red  corpuscles  which  carry  the  hemo- 
globin, may  take  place  in  three  ways: 

1.  By  mechanical  loss  from  the  body. 

2.  By  increased  blood  destruction. 

3.  By  diminished  blood  formation. 

The  first  way  requires  no  detailed  description.  It  explains  the 
anemia  which  is  seen  after  hemorrhage.  In  such  a  condition  there 
is  an  immediate  absolute  diminution  in  the  number  of  red  corpuscles. 
The  accompanying  diminution  in  the  volume  of  blood  is  so  rapidly 
restored  that  there  remains  a  relative  diminution  in  the  number  of 
cellular  elements. 

The  proportion  of  red  corpuscles  in  the  fluid  blood  is  kept  constant 
by  the  balance  between  blood  formation  and  blood  destruction.  New 
red  cells  are  constantly  being  formed  by  the  bone  marrow,  and  the 
old  cells  are  constantly  being  destroyed,  chiefly  in  the  spleen.    When 
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.  any  cause  interferes  with  the  function  of  blood  formation,  the  result 
is  either  a  diminution  of  the  number  of  erythrocytes  in  the  circulating 
blood,  or  else  the  formation  of  erythrocytes  which  are  low  in  hemo- 
globin content.  There  are  various  injurious  influences  which  may 
lead  to  destruction  of  the  erythrocytes  in  the  circulating  blood, 
either  in  the  spleen  or  elsewhere.  Either  of  these  two  conditions, 
diminished  blood  formation  or  increased  blood  destruction,  or  both 
in  combination,  may  accoimt  for  the  existence  of  a  state  of  anemia. 
Etiology. — The  fimction  of  the  blood  is  of  such  a  nature  that  it 
affords  every  opportunity  for  the  cells  to  be  subjected  to  injurious 
influences.  The  causes  of  anemia  are  consequently  many.  Further- 
more many  of  the  causes  are  unknown.  From  what  is  known  of  the 
various  conditions  under  which  anemia  occurs,  can  be  deduced  some 
facts  as  to  the  general  nature  of  the  causes  which  lead  to  impoverish- 
ment of  the  blood.  The  following  are  the  principal  general  causes 
of  anemia: 

1.  Developmental. 

2.  Myelopathic. 

3.  Mechanical. 

4.  Nutritional. 

5.  Toxic. 

Developmental  conditions  always  play  a  more  important  part  in 
early  life  than  in  adult  life.  There  is  undoubtedly  a  condition  of 
hypoplasia  of  the  bone  marrow  which  represents  a  condition  of  faulty 
or  backward  development,  and  which  is  probably  always  congenital. 
It  is  probable  that  this  condition  may  be  a  contributing  cause  in 
the  development  of  anemic  conditions  in  infancy.  A  form  of  anemia 
has  been  described  by  some  authors  as  a  special  type,  in  which  this 
condition  is  the  only  or  chief  cause.  This  form  of  anemia  has  been 
described  as  aplastic  or  a  regeneratory  anemia. 

Myelopathic  anemia  includes  certain  cases  in  which  there  is  tumor 
formation  involving  the  bone  marrow,  or  sclerosis  of  the  bone,  in 
which  conditions  the  anemia  is  apparently  due  to  interference  by 
the  lesion  with  the  function  of  the  bone  marrow.  This  is,  however, 
a  rare  factor  in  the  anemias  of  early  life,  but  must  be  mentioned  for 
the  sake  of  completeness. 

Anemia  of  mechanical  origin  requires  no  explanation.  The  cause 
is  loss  of  blood  from  hemorrhage. 

The  pathogenesis  of  anemias  of  nutritional  origin  is  diminution  in 
the  functioning  capacity  of  the  bone  marrow.  In  most  conditions 
of  impaired  nutrition  all  the  important  tissues  of  the  body  suffer  to 
a  greater  or  less  extent.  The  bone  marrow  suffers  with  the  other 
tissues,  and  the  result  is  a  functional  insufficiency  which  leads  either 
to  a  decreased  formation  of  erythrocytes,  or  to  the  formation  of 
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erythrocytes  deficient  in  hemoglobin  content.  It  is  probable  that 
the  various  factors  of  hygiene  and  environment  which  exercise  an 
influence  upon  nutrition  may  exercise  an  unequal  influence  in  various 
parts  of  the  body.  Under  some  circumstances,  for  example,  we 
know  that  it  is  the  growth  of  the  bone  which  is  most  affected,  as  in 
rickets.  In  other  instances  it  is  the  development  of  adipose  tissue. 
There  are  quite  probably  certain  external  factors  which  exercise  a 
particularly  unfavorable  influence  upon  the  nutrition  and  functional 
capacity  of  the  blood-forming  organs.  The  anemias  seen  in  certain 
conditions  of  faulty  hygienic  surroundings  and  in  cachectic  states 
may  be  largely  nutritional  in  origin,  but  the  toxic  factor,  next  to  be 
described,  can  never  be  excluded  in  such  conditions. 

The  toxic  causes  of  anemia  may  be  divided  into  three  classes  as 
follows: — (i)  Exogenous  chemical  toxins;  (2)  endogenous  toxins  of 
metabolic  origin;  (3)  endogenous  toxins  of  parasitic  origin.  The 
exogenous  toxins  are  the  known  chemical  substances  such  as  potas- 
siiun  chlorate,  phenylhydrazin,  nitrobenzol,  etc.,  which  have  a  recog- 
nized hemolytic  action.  It  is  known  that  many  diseased  conditions 
involve  a  disturbance  of  the  metabolism,  which  leads  to  the  forma- 
tion of  toxic  substances  and  to  their  circulation  in  the  blood.  That 
these  toxic  substances  may  have  at  times  a  highly  injurious  influence 
upon  the  red  blood  corpuscles,  shortening  their  lives  and  leading  to 
their  early  destruction,  is  highly  probable.  In  many  of  the  diseased 
conditions  in  which  such  metabolic  toxins  represent  a  possible  factor, 
it  is  impossible  to  exclude  other  factors,  such  as  nutritional  disturb- 
ance of  the  bone  marrow,  or  the  action  of  parasitic  toxins.  Never- 
theless, toxins  of  metabolic  origin  must  be  included  among  the  prob- 
able etiologic  factors  in  anemia,  and  the  very  rapidly  developing 
anemia  which  occurs  in  nephritis  is  probably  best  explained  on  this 
basis. 

The  association  of  anemia  with  many  acute  and  chronic  infections 
leaves  no  doubt  of  the  importance  of  bacterial  toxins  as  an  etiologic 
factor.  Obviously  the  association  of  anemia  with  the  chronic  infec- 
tions might  also  be  explained  on  nutritional  grounds.  The  associa- 
tion of  rapid  impoverishment  of  the  blood  with  acute  infections,  such 
as  is  notable  in  rheumatic  fever,  however,  can  only  be  explained  on 
the  basis  of  a  hemolytic  action  of  the  bacterial  poisons.  The  severe 
forms  of  anemia  produced  by  some  of  the  animal  parasites,  such 
as  notably  the  dibothriocephalus  latus,  have  long  been  recognized. 

If  the  various  causes  which  can  produce  anemia  acted  separately, 
each  cause  producing  a  corresponding  type  of  blood  impoverishment, 
the  description  of  the  anemias  of  early  life  would  be  much  simplified. 
The  association  of  the  anemic  condition  with  any  definite  cause  is, 
however,  always  diflBicult  to  prove,  and  it  is  probable  that  in  many 
cases  a  number  of  causes  act  conjointly  in  producing  the  impoverish- 
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ment  of  the  blood.  All  that  can  be  done  under  the  heading  of 
Etiology  is  to  indicate  the  principal  causes  which  are  probably  con- 
cerned in  the  production  of  anemic  conditions.  Even  when  anemia 
is  associated  with  some  definite  recognizable  diseased  condition,  it 
is  impossible  in  many  cases  to  know  the  exact  pathogenesis.  Rickets, 
for  example,  is  a  disease  which  in  early  life  is  very  frequently  asso- 
ciated with  anemia.  In  rickets  a  varied  pathogenesis  for  the  blood 
impoverishment  is  possible.  The  cause  might  be  nutritional  or 
toxic.  We  know  that  rickets  is  a  nutritional  disorder  which  affects 
all  the  tissues  of  the  body,  and  it  is  quite  possible  that  the  anemia 
may  be  due  to  impaired  nutrition  of  the  bone  marrow.  On  the 
other  hand,  rickets  is  a  disturbance  of  the  metabolism  in  which  the 
formation  of  metabolic  toxins  cannot  be  excluded.  In  tuberculosis 
and  syphilis  we  do  not  know  definitely  whether  the  accompanying 
anemia  is  nutritional  or  cachectic  in  origin,  or  is  due  to  the  effect 
of  bacterial  toxins.  The  same  is  true  of  the  anemias  which  accom- 
pany gastro-intestinal  disorders.  Even  if  the  cause  of  anemia  is 
recognized  as  toxic,  it  is  often  impossible  to  know  whether  the  toxin 
exercises  its  unfavorable  influence  upon  the  blood  itself,  causing 
increased  destruction  of  erythrocytes,  or  whether  it  exercises  its 
unfavorable  influence  upon  the  bone  marrow,  causing  diminished 
formation  of  erythrocytes. 

These  conditions  explain  the  great  difficulty  which  has  always 
been  encountered  by  writers  in  presenting  the  subject  of  anemia. 
There  are  such  great  gaps  in  our  knowledge  that  an  adequate  descrip- 
tion of  the  pathology  is  practically  impossible. 

Anatomical  Changes.  —  It  is  easy  to  recognize  a  relative  dimi- 
nution of  hemoglobin  by  colorimetric  methods,  and  a  relative  dimi- 
nution of  the  erythrocytes  by  counting  methods.  Such  diminution 
is,  however,  not  the  only  pathological  condition  of  the  blood  found 
in  anemic  states.  In  some  forms  of  anemia,  the  blood  shows  the 
presence  of  abnormal  cells,  such  as  nucleated  erythrocytes  (normo- 
blasts or  megaloblasts),  erythrocytes  of  irregular  size,  shape,  or 
staining  reaction,  (microcytes,  macrocytes,  poikilocytes,  polychro- 
matophiles),  and  abnormal  white  corpuscles  (myelocytes).  The 
presence  of  these  cells  is  due  to  the  effort  on  the  part  of  the  blood- 
forming  organs  to  compensate  for  the  loss  by  a  hurried  production 
of  cellular  elements.  Loss  from  the  blood  of  the  essential  red  cor- 
puscles acts  as  a  stimulus  to  the  blood-forming  organs,  and  the  result 
is  the  preparation  of  imperfectly  develop)ed  cells.  These  cells  are 
usually  divided  into  embryonal  and  postembryonal  typ>es.  The 
postembryonal  types  are  cells  which  represent  only  an  incomplete 
stage  in  the  formation  of  the  blood  cells;  they  include  microcytes, 
poikilocytes,  polychromatophiles  and  normoblasts.  The  embryonal 
typ>es  are  cells  which  are  produced  by  an  embryonal  type  of  blood- 
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forming  tissue,  and  which  are  normally  found  only  in  the  fetus; 
they  include  macrocytes,  megaloblasts,  and  myelocytes.  In  the 
adult  the  presence  of  embryonal  types  is  a  sign  of  a  most  extreme 
compensatory  demand  made  upon  the  blood-forming  tissue,  and  is 
only  seen  in  certain  very  severe  conditions.  In  the  child,  whose 
undeveloped  tissues  are  not  so  far  removed  from  those  characteristic 
of  fetal  life,  reversion  of  the  blood-forming  tissues  to  the  fetal  type 
takes  place  more  easily,  although  still  only  under  conditions  of  com- 
parative severity.  The  younger  the  child,  the  more  readily  does 
this  take  place.  For  this  reason  embryonal  cells  are  more  likely  to 
be  found  in  early  life  in  anemic  conditions  of  less  severity  than  in 
adults,  and  their  presence  has  less  significance. 

The  pathological  changes  in  anemia  are  not  confined  to  the  blood. 
There  are  also  changes  in  the  blood-forming  organs.  These  changes 
may  be  degenerative  or  compensatory,  according  to  the  pathogenesis 
of  the  particular  etiological  form  of  anemia  which  is  present.  Degen- 
erative changes  may  or  may  not  be  recognizable,  according  to  whether 
the  cause  interferes  only  with  the  function  of  the  blood-forming 
tissue,  or  affects  its  structure.  Even  when  structural  changes  are 
present,  they  are  usually  no  more  than  an  underdeveloped  condition, 
or  an  atrophic  condition  due  to  impaired  nutrition.  The  compensa- 
tory changes  are  more  important.  They  are  seen  only  in  conditions 
where  the  pathogenesis  of  the  anemia  is  increased  blood  destruction. 
They  consist  mainly  in  proliferative  changes  in  the  hematopoietic 
organs,  and  are  seen  mainly  where  myeloid  parenchyma  is  already 
present,  that  is,  in  the  bone  marrow.  Under  certain  severe  condi- 
tions, changes  are  found  also  in  organs  which  took  part  in  the  forma- 
tion of  erythrocytes  during  fetal  life,  but  which  have  ceased  to  have 
this  function.  Such  organs  are  the  spleen,  liver,  and  lymphnodes. 
In  them  the  effort  to  revert  under  stimulus  to  the  fetal  fimction  is 
manifested  in  anemia  only  by  proliferative  tissue  changes,  by  hyper- 
plasia. In  leukemia,  such  reversion  is  more  complete,  and  there  is 
actual  new  formation  of  myeloid  tissue.  In  early  life  the  tendency 
to  react  to  the  stimulus  of  anemia  is  more  marked  than  in  adult  life, 
particularly  in  the  spleen,  and  it  is  for  this  reason  that  hyperplasia 
of  the  spleen  is  so  often  seen  in  certain  of  the  anemic  conditions  of 
early  life. 

CLASSIFICATION.— The  difficulty  encountered  in  satisfactorily 
classifying  the  anemias  is  obvious  from  the  nature  of  the  disease. 
The  multiform  etiology,  the  fact  that  several  causes  may  be  asso- 
ciated with  a  given  case,  and  the  fact  that  the  etiology  of  many 
cases  is  partly  or  wholly  unknown,  all  these  things  reveal  the  prac- 
tical impossibility  of  classification  upon  an  etiological  basis.  A 
common  clinical  classification  is  the  division  into  (i)  primary  or 


Anemia    .  563 

idiopathic  anemia,  and  (2)  secondary  anemias.  Under  this  classifica- 
tion a  primary  anemia  means  a  genuine  disease  of  the  blood  itself, 
while  a  secondary  anemia  means  an  alteration  in  the  blood  due  to 
the  injurious  effect  of  disease  of  some  other  organ,  or  to  some  known 
etiological  factor.  Under  this  division,  the  Addison-Biermer  type, 
commonly  known  as  pernicious  anemia,  and  the  type  known  as 
chlorosis,  were  classified  as  primary,  while  most  other  anemias  were 
regarded  as  secondary.  The  primary  or  secondary  nature  under 
this  classification  of  the  particular  type  in  infancy  Imown  as  anemia 
infantum  pseudoleukemica,  or  Von  Jaksch's  anemia,  has  been  a  sub- 
ject of  controversy. 

The  value  of  this  classification  lies  in  the  fact  that  it  lays  stress 
upon  a  feature  of  the  greatest  practical  importance  for  purposes  of 
prognosis  and  treatment,  this  feature  being  the  known  or  unknown 
character  of  the  cause.  If  this  feature  had  been  the  only  basis  used 
in  the  division,  this  classification  would  have  been  of  the  greatest 
practical  value.  Unfortimately  an  effort  was  made  to  demonstrate 
a  characteristic  pathological  anatomy  of  the  blood  in  the  anemias 
of  known  and  unknown  cause  respectively.  This  led  to  a  departure 
from  a  division  based  wholly  on  the  known  or  unknown  character 
of  the  cause,  and  to  a  placing  of  certain  forms  of  anemia  in  the  pri- 
mary or  secondary  groups  because  the  changes  in  the  blood  resembled 
other  cases  rightly  belonging  in  those  groups.  The  correspondence 
between  blood  changes  and  cause  may  be  fairly  close  in  adults,  but 
breaks  down  wholly  in  children.  Many  cases  of  anemia  of  known 
cause  in  early  life  have  been  classified  as  pernicious  anemia  or  chlo- 
rosis because  the  blood  changes  resembled  that  seen  in  those  types, 
yet  they  were  cases  obviously  secondary  to  a  known  cause.  On 
the  other  hand,  many  cases  in  infancy  have  been  classified  as  secon- 
dary on  a  basis  of  blood  examination,  in  which  the  cause  was  wholly 
unknown. 

It  is  difficult  to  understand  just  what  is  meant  by  the  term  idio- 
pathic disease  of  the  blood.  Presumably  it  means  that  the  lesions 
are  confined  to  the  blood  only.  But  the  blood  is  not  a  tissue  or 
organ  in  the  ordinary  sense  of  those  terms,  for  the  red  blood  cor- 
puscles do  not  multiply  in  the  blood  itself.  It  is  the  result  of  the 
complex  work  of  many  tissues  and  organs.  Therefore,  in  the  ulti- 
mate analysis,  there  can  be  no  such  thing  as  a  primary  anemia. 
Every  anemia  must  be  secondary  to  some  deleterious  influence  acting 
on  the  blood  or  on  the  blood-making  organs. 

There  are  various  types  of  blood  changes  seen  in  the  anemias. 
In  some  cases  there  is  a  diminution  of  hemoglobin  only,  while  in 
others  there  is  a  diminution  in  the  number  of  red  corpuscles.  In 
some  cases  nucleated  erythrocytes  are  present,  in  others  absent. 
Embryonal   cells— megaloblasts,   macrocytes,   myelocytes,— may  be 
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present  or  absent.  In  some  cases  there  may  be  leukocytosis,  in  others 
a  normal  or  diminished  white  count.  It  is  quite  possible  to  differ- 
entiate different  types  of  blood  seen  in  anemia,  and  to  classify  the 
anemias  upon  this  basis.  If  there  were  a  correspondence  between  the 
pathological  anatomy  of  the  blood,  and  the  etiology  and  patho- 
genesis of  the  anemias,  such  a  classification  would  be  the  one  most 
desirable.  The  lack  of  correspondence  between  the  blood  changes 
and  the  etiological  factors,  which  has  been  described  above,  is  as 
serious  an  obstacle  to  classification  upon  an  anatomical  basis  as  it 
was  to  classification  upon  an  etiological  basis. 

Ehrlich  attempted  a  classification  of  the  anemias  Upon  the  basis 
of  the  regenerative  forms  that  appear  in  the  blood.  His  studies 
showed  that  in  some  anemias  the  predominant  regenerative  form  is 
normoblastic  or  postembryonal,  while  in  others  it  is  megaloblastic 
or  embryonal.  In  posthemorrhagic  anemias  and  in  chlorosis  no 
megaloblasts  are  seen,  and  if  nucleated  erythrocytes  appear,  they 
are  normoblasts.  In  {)emicious  anemia  and  in  anemia  infantum 
pseudoleukemica,  on  the  other  hand,  embryonal  types  of  cells  are 
present.    Ehrlich  subdivided  the  anemias  into: — 

1.  Anemias  of  the  type  with  postembryonal  blood  formation. 

2.  Anemias  of  the  type  with  embryonal  blood  formation. 

The  most  recent  studies  suggest  that  some  megaloblasts  may 
appear  in  almost  any  form  of  anemia,  except  perhaps  in  chlorosis. 
The  appearance  of  embryonal  types  seems  to  depend  upon  the  age 
of  the  patient  and  the  intensity  of  the  stimulus  to  the  hematopoietic 
organs,  rather  than  upon  the  nature  of  the  cause.  The  appearance 
of  embryonal  cells  is  particularly  characteristic  of  the  anemias  of 
early  life,  and  is  seen  not  only  in  anemia  infantum  pseudoleukemica, 
a  condition  of  supposedly  unknown  cause,  but  also  in  many  severe 
anemias  which  are  obviously  secondary. 

The  most  modem  classifications  of  the  anemias,  those  found  in 
the  most  recent  works  on  the  subject,  are  based  on  a  combination 
of  what  is  known  about  pathogenesis,  and  of  what  is  known  about 
etiology.  The  adoption  of  such  a  method  of  classification  is  largely 
due  to  the  writings  of  Morawitz,  whose  main  divisions  are  (i)  anemias 
due  to  increased  blood  destruction,  and  (2)  anemias  due  to  diminished 
blood  formation.  An  example  of  such  a  classification,  not  exactly 
Morawitz's,  but  based  on  his  ideas,  is  the  following: 

I.  Anemias  due  to  loss  or  increased  destruction  of  the  blood. 

1.  Anemias  due  to  hemorrhage. 

2.  Anemias  due  to  known  chemical  toxins. 

3.  Anemias  due  to  bacterial  or  metabolic  hemolytic  toxins. 

4.  Anemias  due  to  the  dibothriocephalus  latus. 

5.  Hemolytic  anemias  of  unknown  etiology. 
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a.  Acute  typ>es  with  leukocytosis. 

b.  Chronic  type  ("pernicious  anemia.") 

c.  Anemia  infantum  psuedoleukemica. 

II.  Anemias  due  to  defective  or  diminished  blood  formation. 

1.  Congenital  aplastic  anemia. 

2.  Anemias  due  to  new  growths  or  sclerosis  of  the  bone 

marrow. 

3.  Anemias  due  to  nutritional  disturbance. 

4.  Anemias  of  unknown  etiology. 

a.  Chlorosis. 

Such  a  classification  as  the  above  is  by  no  means  wholly  satis- 
factory. It  is  particularly  ill  adapted  to  clmical  description,  on 
account  of  the  failure  of  correspondence  between  the  type  of  anemia 
and  the  changes  foimd  in  the  blood.  Furthermore,  it  is  by  no  means 
consistent.  For  example,  in  the  anemias  accompanying  the  chronic 
infections  we  do  not  know  whether  the  pathogenesis  is  increased 
blood  destruction  from  bacterial  hemolytic  toxins,  or  diminished  blood 
formation  from  the  effect  of  the  toxins  on  the  nutrition  and  function 
of  the  bone  marrow. 

Nevertheless,  this  classification  is  highly  useful  for  purposes  of 
reference.  It  summarizes  what  is  known  of  the  etiology  and  patho- 
genesis of  most  well-known  clinical  types  of  anemia,  and  shows  at 
a  glance  just  where  each  type  belongs. 

In  describing  the  anemias,  I  shall  divide  them  into  the  following 
two  groups: — 

1.  Anemias  of  known  or  recognizable  etiology. 

2.  Anemias  of  unknown  etiology. 

The  essence  of  diagnosis  is  n.ot  the  mere  giving  of  a  name,  but  is 
the  recognition  of  the  cause  of  the  pathological  condition.  It  is  knowl- 
edge of  the  cause  or  causes  of  a  disease  which  above  all  else  enable 
us  to  estimate  prognosis,  and  to  plan  appropriate  treatment.  The 
object  of  clinical  description  is  to  enable  the  reader  to  recognize  the 
known  or  unknown  nature  of  etiological  factors  in  the  various  con- 
ditions encountered.  The  recognition  of  the  existence  of  anemia  is 
easy.  Laboratory  methods  show  at  once  the  pathological  changes  in 
the  blood.  The  problem  is  to  find  and  remove,  or  treat  the  cause, 
if  that  is  possible. 

ANEMIAS  OF  KNOWN  CAUSE 

SECONDARY  ANEMIA 

The  term  secondary  is  here  used,  not  as  applying  to  conditions 
with  any  particular  pathology  of  the  blood,  but  only  as  a  synonym 
of  "with  known  or  recognizable  cause." 
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ETIOLOGY.  Developmental. — The  cause  here  is  congenital 
hyploplasia  of  the  bone  marrow.  The  type  has  been  described  by 
many  clinicians  under  the  name  of  aplastic  anemia.  The  pathogenesis 
is  diminished  blood  formation. 

Myelopathic. — The  cases  encountered  in  early  life  of  anemia  due 
to  tumor  or  sclerosis  of  the  bonq  marrow,  are  rare.  The  pathogenesis 
is  diminished  blood  formation. 

Mechanical. — Anemia  due  to  hemorrhage  is  comparatively  rare  in 
early  life.  It  is  seen  after  traumatic  hemorrhage,  and  in  the  hemor- 
rhagic diseases, — scurvy,  purpura,  hemophilia,  and  hemorrhagic 
disease  of  the  newborn. 

Nutritional. — Nutritional  disturbance  involving  the  blood-form- 
ing apparatus  is  the  cause  of  the  largest  percentage  of  cases  of  anemia 
seen  in  early  life.  The  commonest  cause  of  disurbance  of  nutrition 
in  early  life  is  faulty  feeding.  This  may  act  in  two  ways  in  producing 
anemia.  In  the  first  place  there  may  be  a  deficiency  of  iron  in  the 
food.  The  full  supply  of  iron  needed  for  purposes  of  hemoglobin 
formation  cannot  be  obtained  from  the  food  given  in  the  first  year 
of  life,  whether  that  food  be  human  milk  or  cow's  milk.  In  neither 
is  there  sufficient  iron,  and  the  infant  must  normally  depend  upon  a 
surplus  of  iron  stored  in  the  liver  during  fetal  life.  This  is  usually 
suflScient  for  the  first  year,  but  exclusive  milk  feeding  after  the  first 
year  is  a  common  cause  of  the  development  of  anemia.  Even  if  the 
diet  in  the  second  and  third  years  is  not  exclusively  milk,  a  badly 
balanced  diet  with  an  insufiiciency  of  iron-containing  food  will  lead 
to  the  development  of  anemia.  In  some  infants  this  purely  dietetic 
anemia  develops  prematurely  during  the  first  year,  the  cause  being 
an  insufficient  amoimt  of  the  stored  iron  surplus.  Such  cases  are 
not  uncommon  in  infancy,  and  the  possibiUty  of  this  cause  must 
be  remembered  before  anemia  in  an  infant  is  designated  as  primary. 

Another  presumably  nutritional  cause  of  anemia  in  infancy  is 
chronic  functional  gastro-intestinal  disturbance.  The  pathogenesis 
of  these  cases  is,  perhaps,  not  fully  understood.  The  disturbance 
resulting  in  anemia  cannot  be  due  to  mere  lack  of  food  material, 
because  anemia  is  not  a  marked  feature  in  experimental  starvation, 
the  atrophy  of  the  blood  appearing  to  keep  pace  with  that  of  the 
rest  of  the  body.  Also,  considering  the  great  frequency  of  chronic 
gastro-intestinal  disease  in  infancy,  anemia  is  foimd  as  an  asso- 
ciated condition  much  less  frequently  than  one  would  expect.  The 
majority  of  the  cases  of  "infantile  atrophy"  are  not  anemic.  There 
are  cases,  however,  in  which  anemia  comes  on  with  gastro-intestinal 
disorders,  and  disappears  when  the  nutrition  improves.  In  such 
cases  we  cannot  know  whether  the  anemia  is  produced  by  some  dis- 
turbance of  metabolism  which  particularly  affects  the  blood-forming 
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apparatus,  or  whether  the  nutritional  injury  comes  from  external 
factors  in  hygiene  and  environment  which  are  also  a  contributing 
cause  to  the  gastro-intestinal  insufficiency. 

Certain  specific  disorders  of  metabolism  and  nutrition  are  usually 
associated  with  anemia.  The  most  important  is  the  disease  rachitis. 
Here  again,  we  cannot  know  whether  the  anemia  is  produced  by  the 
external  factors  of  hygiene  and  environment  which  are  known  to  be 
etiological  factors  in  rickets,  or  by  some  more  specific  effect.  These 
hygienic  factors,  we  know,  can  produce  anemia  without  rickets.  On 
the  other  hand,  in  some  cases  of  rickets,  anemia  of  a  particularly 
severe  type  is  seen,  in  which  the  changes  in  the  blood  suggest  a  patho- 
genesis of  increased  blood  destruction  rather  than  of  diminished  blood 
production,  and  such  cases  are  strongly  suggestive  of  a  definite  con- 
nection between  the  disturbance  of  metabolism  present  in  rickets 
and  the  pathological  changes  in  the  blood. 

Finally,  there  is  a  large  group  of  anemias  seen  mainly  in  older 
children,  but  also  in  infants,  in  which  the  cause  is  undoubtedly 
faulty  hygienic  surroundings.  These  lead  to  a  disturbance  of  nutri- 
tion which  affects  the  function  of  the  bone  marrow  in  such  a  way 
as  to  cause  diminished  formation  of  hemoglobin  and  erythrocytes. 
The  factors  are  crowding,  unhealthy  dwellings,  insufficient  air,  in- 
sufficient simlight.  The  rapid  response  of  these  cases  to  no  other 
treatment  than  change  of  environment  is  sufficient  proof  of  their 
cause. 

Toxic. — Anemia  from  exogenous  chemical  toxins  is  so  rare  in 
early  life,  that  it  need  only  be  mentioned  for  the  sake  of  complete- 
ness.   The  pathogenesis  is  increased  blood  destruction. 

The  effect  of  toxins  of  endogenous  origin,  exercised  either  upon 
blood  formation  or  upon  blood  destruction,  cannot  be  excluded  in 
an  anemia  due  to  any  diseased  condition  associated  with  disturbance 
of  metabolism.  The  severe  anemia  seen  in  general  sarcomatosis  sug- 
gests a  toxic  origin.  The  chief  condition  in  which  the  marked  ac- 
companyng  anemia  is  certainly  due  to  the  effect  of  endogenous  toxins, 
is  the  disease  nephritis.     The  pathogenesis  is  not  known. 

The  largest  group  of  anemias  of  toxic  origin  includes  those  due 
to  bacterial  toxins.  The  severe  anemias  often  associated  with  the 
chronic  infections,  tuberculosis  and  syphilis,  are  probably  the  result 
of  a  chronic  intoxication  which  injures  both  the  blood  and  the  blood- 
forming  mechanism,  although  they  might  be  explained  by  the  nutri- 
tional disturbance  which  accompanies  these  chronic  infections.  That 
anemia  may  certainly  be  due  to  the  effect  of  bacterial  toxins  is  evident 
from  the  rapid  development  of  the  condition  in  certain  of  the  acute 
specific  infections,  notably  in  rheumatic  fever,  and  in  diphtheria.  In 
malaria,  the  severe  anemia  is  due  to  demonstrable  destruction  of  red 
corpuscles.    The  severe  anemia  which  often  accompanies  certain 
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suppurative  processes,  such  as  empyema,  is  well  known.  In  all  these 
anemias  of  probable  toxic  origin,  Morawitz's  sharp  diflFerentiation 
into  types  with  the  pathogenesis  of  increased  blood  destruction,  and 
types  with  the  pathogenesis  of  diminished  blood  formation,  cannot 
be  made.  It  is  probable  that  the  toxins  have  both  eflfects,  with  a 
predominance  sometimes  of  one,  sometimes  of  the  other. 

The  anemias  associated  with  certain  of  the  animal  parasites  also 
belong  in  the  toxic  group.  The  most  notable  form  is  tJiat  produced 
by  the  dibothriocephalus  latus,  in  which  the  blood  presents  the 
picture  formerly  supposed  to  be  characteristic  of  primary  pernicious 
anemia.  The  pathogenesis  of  these  anemias  is  evidently  increased 
destruction. 

SYMPTOMS. — Anemia  in  early  life  has  no  subjective  symptoms 
peculiar  to  the  condition.  Any  symptoms  which  may  be  present 
are  those  of  the  disease  to  which  the  anemia  is  secondary.  The 
condition  of  anemia  is  to  be  suspected  when  physical  examination 
shows  pallor  of  the  skin  and  visible  mucous  membranes.  Its  pres- 
ence is  confirmed  by  the  examination  of  the  blood.  The  only  im- 
portant symptoms  are  the  changes  always  found  in  the  blood,  and 
spmetunes  found  in  the  spleen. 

Blood  Changes. — The  changes  in  the  blood  in  the  anemias  of 
known  cause  encountered  in  early  life  vary  chiefly  with  the  severity 
of  the  anemia.  They  also  vary  to  some  extent  with  the  nature  as 
well  as  with  the  severity  of  the  etiological  factors,  but  in  my  opinion 
this  variation  is  not  sufficiently  constant  to  permit  the  description 
of  a  characteristic  blood  picture  for  each  etiological  group. 

The  mildest  cases  may  show  a  moderate  diminution  in  the  per- 
centage of  hemoglobin  only,  or  a  moderate  diminution  in  both  hemo- 
globin and  red  blood  corpuscles.  It  is  probable  that  in  cases  in 
which  the  anemia  is  due  to  decreased  blood  formation,  the  hemo- 
globin suffers  first,  and  in  the  early  stages  of  such  cases  the  blood 
presents  the  chamcteristics  formeriy  associated  only  with  a  mild 
type  of  chlorosis.  Later,  or  in  more  marked  cases  of  this  patho- 
genesis, there  is  diminution  in  the  number  of  red  corpuscles  as  well. 
In  cases  in  which  the  anemia  is  due  to  increased  blood  destruction, 
the  red  corpuscles  are  diminished  from  the  start.  In  all  these  mild 
types,  there  are  no  other  notable  blood  changes,  the  diagnosis  resting 
simply  on  the  decreased  hemoglobin  percentage  and  red  cell  coimt. 

In  more  severe  cases,  there  are  abnormalities  in  the  size,  shape, 
and  staining  reaction  of  the  red  corpuscles,  and  nucleated  red  cor- 
puscles appear.  The  erythroblasts  are  usually  mainly  of  the  normo- 
blastic type,  but  in  young  infants  megaloblasts  are  often  seen.  Many 
writers  agree  with  Morawitz  in  believing  that  the  appearance  of 
erythroblasts  is  characteristic  of  anemias  due  to  increased  blood 
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destruction,  and  that  these  cells  are  few  or  absent  in  anemias  due 
to  diminished  blood  formation.  I  do  not  think  that  this  rule  is  very 
constant,  especially  in  the  anemias  of  early  life.  The  theory  on 
which  it  is  based  is  that  the  appearance  of  erythroblasts  is  an  evidence 
of  regenerative  activity  in  the  bone  marrow,  which  only  takes  place 
in  normal  tissue  under  the  stimulus  of  increased  blood  destruction. 
Nevertheless  the  analogy  of  other  tissues  suggests  that  regenerative 
activity  in  a  tissue  can  and  usually  does  take  place  after  injury  to 
the  tissue,  all  parts  of  the  tissue  never  being  equally  injured.  Even 
in  posthemorrhagic  anemia  erythroblasts  are  sometimes  few  or 
absent,  while  on  the  other  hand,  in  early  life  at  least,  erythroblasts 
are  often  numerous  in  cases  of  probable  nutritional  origin.  Never- 
theless, the  rule  may  be  of  some  aid  in  the  search  for  the  cause  of 
the  condition. 

Abnormalities  of  the  red  cells — ^variations  in  size,  poikilocytosis, 
polychromatophilia,  and  the  presence  of  erythroblasts — are  particu- 
larly characteristic  of  the  anemias  of  infancy.  In  older  children 
they  are  a  sign  of  a  very  severe  degree  of  anemia.  In  infancy  they 
are  likely  to  appear  in  anemias  of  comparatively  less  severity.  This 
is  to  be  explained  by  the  fact  that  in  infancy  the  hematopoietic  tissue 
is  already  working  to  the  limit  of  its  capacity,  and  being  unable  to 
increase  its  productive  power  by  hyperplasia,  it  compensates  for  the 
anemia  by  the  hurried  production  of  imperfectly  formed  cells.  In 
cases  of  extreme  severity  in  older  children,  normoblasts  appear, 
while  in  infancy  there  is  often  a  reversion  to  a  fetal  type,  with  the 
appearance  of  macrocytes  and  megaloblasts. 

Leukocytosis  is  likely  to  be  present  in  the  anemias  of  infancy  in 
all  but  the  mildest  forms.  The  amount  of  leukocytosis  varies  with 
the  severity  of  the  anemia.  The  type  of  the  leukocytosis  varies 
somewhat  with  the  cause,  depending  on  the  chemotactic  influence  of 
the  various  etiological  factors,  but  here  again  the  correspondence 
between  blood  picture  and  cause  is  not  very  constant,  there  being 
many  unknown  factors.  The  most  common  type  is  polymorphonu- 
clear, but  a  relative  lymphocytosis  is  not  uncommon,  especially  in 
the  younger  infants,  and  in  cases  due  to  gastro-intestinal  disease. 
In  malaria  there  is  a  relative  increase  in  the  large  mononuclear  baso- 
phils, while  in  anemias  caused  by  the  animal  parasites,  as  in  hel- 
minthiasis, the  leukocytosis  is  eosinophilic.  In  the  severer  forms  in 
infancy  myelocytes  are  frequently  found.  Their  number  is  never  so 
great  as  to  suggest  myelogenous  leukemia,  but  may  reach  ten  per 
cent  or  more. 

The  polymorphism  of  the  blood  in  severe  cases  of  anemia  in  in- 
fancy associated  with  marked  hyperplasia  of  the  spleen,  led  to  the 
differentiation  of  a  special  type  of  anemia,  called  anemia  infantum 
pseudoleukemica^   or  von   Jaksch's   anemia.     Discussion   has   raged 
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around  the  question  whether  such  cases  represent  a  secondary  anemia 
or  a  primary  disease  of  the  blood.  The  separate  identity  of  the 
condition  as  a  disease  of  the  blood  cannot  rest  upon  pathological 
anatomy,  as  neither  the  changes  in  the  blood  nor  in  the  spleen  pre- 
sent anything  specific.  The  changes  in  the  blood  are  merely  those 
of  a  severe  anemia  modified  by  the  peculiar  characteristics  of  such 
conditions  in  infancy.  The  changes  in  the  spleen  are  merely  those 
of  a  chronic  hyperplasia.  The  separate  identity  of  anemia  infantum 
pseudoleukemica  can  only  be  based  on  a  specific  etiology.  In  a 
certain  number  of  cases  presenting  the  clinical  picture  of  von  Jaksch's 
anemia, — diminished  red  count,  erythroblasts  including  many  megalo- 
blasts,  myelocytes,  increased  eosinophils,  and  marked  splenic  en- 
largement— a  competent  etiological  factor,  such  as  rickets,  has  been 
found.  In  the  majority  of  cases,  no  cause  has  been  found,  and  these 
should  be  placed  among  the  anemias  of  unknown  cause.  In  Italy, 
and  along  the  shores  of  the  Mediterranean,  a  certain  number  of 
cases  presenting  the  clinical  picture  of  von  Jaksch's  anemia  have  been 
shown  to  be  caused  by  a  parasite,  which  is  found  in  the  spleen,  and 
which  closely  resembles  the  Leischman's  parasite  of  the  tropical 
disease  Kala  Azar.  These  cases  run  a  febrile  course,  and  were  orig- 
inally described  by  Italian  writers  as  the  Infectious  Anemia  of  Infants. 
Most  foreign  writers  have  described  a  severe  type  of  anemia  char- 
acterized by  marked  diminution  both  in  the  hemoglobin  and  in  the 
red  corpuscles,  but  without  the  presence  of  any  cells  of  the- regenera- 
tive type,  or  of  splenic  enlargement.  This  condition  is  described 
as  aplastic  anemia,  and  there  is  evidence  that  it  is  due  to  hypoplasia 
of  the  bone  marrow.  It  probably  accounts  for  certain  severe  cases 
developing  in  early  infancy  without  obvious  cause. 

The  Spleen. — The  spleen  is  frequently  enlarged  in  the  anemias 
of  infancy,  less  often  in  later  childhood.  The  degree  of  enlargement 
varies  both  with  the  severity  of  the  anemia,  and  with  the  nature  of 
the  cause.  Only  slight  or  no  enlargement  is  seen  in  some  severe 
anemias,  while  in  others  the  organ  is  enormously  increased  in  size. 
The  pathogenesis  of  the  splenic  enlargement  has  been  described  above. 
Enlargement  of  the  spleen  to  a  greater  or  less  degree  is  almost  con- 
stant in  the  anemia  accompanying  rickets,  but  as  it  is  also  seen  in 
rickets  without  marked  anemia,  it  is  difficult  to  tell  whether  the 
hyp)erplasia  is  secondary  to  the  anemia,  or  to  the  rickets. 

DIAGNOSIS. — The  diagnosis  of  anemia  from  the  blood  examina- 
tion is  simple  enough.  The  important  point  to  be  determined  is  the 
nature  of  the  cause.  In  later  childhood  the  examination  of  the  blood 
is  of  some  help  in  determining  the  character  of  the  etiology.  The 
types  of  blood  associated  with  chlorosis  and  the  Addison-Biermer 
type  (pernicious  anemia),  the  two  principal  forms  with  imknown 
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etiology,  are  distinctive.  Nevertheless  both  are  r^re  in  childhood, 
and  the  presence  of  a  characteristic  blood  picture  should  not  preclude 
a  careful  search  for  all  possible  causes.  Many  cases  of  mild  anemia 
in  childhood  due  to  faulty  hygienic  surroundings  present  a  blood 
picture  resembling  that  of  the  true  chlorosis  of  unknown  etiology  seen 
so  often  a  little  later  in  life.  In  general,  unless  the  blood  shows  defi- 
nitely the  characteristics  of  the  ** pernicious"  type,  anemia  in  older 
children  can  safely  be  diagnosed  as  secondary.  The  cause  can  usu- 
ally be  found,  either  in  some  recognizable  disease,  or  in  faulty  con- 
ditions of  hygiene  and  environment. 

In  infancy  the  finding  of  the  cause  is  more  difficult.  The  blood 
picture  is  by  no  means  so  helpful  in  enabling  us  to  place  the  case  in 
the  group  with  known  or  in  the  group  with  unknown  etiology.  In 
the  milder  anemias  the  blood  often  resembles  that  of  chlorosis, 
although  an  adequate  cause  may  be  present.  If  the  term  chlorosis 
be  limited  to  a  condition  of  constantly  unknown  etiology,  rather 
than  applied  to  a  certain  blood  picture,  it  probably  can  never  be 
properly  applied  to  a  case  of  anemia  in  infancy.  In  other  cases  in 
infants  the  blood  picture  often  bears  more  or  less  resemblance  to  that 
of  the  pernicious  type.  As  typical  cases  of  this  type  with  unknown 
etiology  are  almost  unknown  in  infancy,  such  a  blood  picture  should 
suggest  a  toxic  etiology,  and  every  effort  should  be  made  to  discover 
an  adequate  cause. 

In  the  severe  anemias  with  marked  splenic  enlargement,  the  deter- 
mination of  the  etiology  of  the  condition  is  often  still  more  difficult. 
When  the  blood  picture  resembles  that  usually  associated  with 
*^  secondary  anemia,"  the  history  and  physical  examination  of  the 
patient  will  often  reveal  an  obvious  cause  for  the  anemia.  When 
on  the  other  hand  the  blood  picture  reveals  the  polymorphism  char- 
acteristic of  the  severe  anemias  of  infancy,  an  adequate  cause  may 
often  be  difficult  to  find.  The  cases  of  anemia  with  marked  splenic 
enlargement  and  with  a  blood  picture  resembling  that  usually  de- 
scribed as  characteristic  of  anemia  infantum  pseudoleukemica,  are 
particularly  difficult  to  classify  etiologically.  Even  when  some  pos- 
sible cause  such  as  rickets  or  prolonged  gastro-intestinal  disturbance 
is  present,  the  physician  may  be  in  doubt  as  to  whether  the  severe 
anemia  with  splenic  enlargement  is  wholly  due  to  this  cause,  or 
whether  there  is  some  potent  unknown  factor.  The  "secondary" 
character  of  these  cases,  the  term  secondary  meaning  "with  known 
cause,"  must  always  be  a  matter  of  some  doubt. 

The  purely  "alimentary"  type  of  anemia,  due  to  a  relative  insuf- 
ficiency of  iron  in  the  diet,  is  easier  to  recognize.  Usually  there  is 
a  history  of  too  prolonged  milk  feeding,  or  of  some  unsuitable  method 
of  feeding.  The  blood  shows  a  picture  which  in  the  earlier  stages 
resembles  that  of  chlorosis,  and  which  later  shows  diminution  in  the 
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number  of  red  cells  without  the  presence  of  splenic  enlargement,  of 
erythroblasts,  or  of  cells  showing  irregularities  of  size,  shape,  and 
staining  reaction. 

The  "aplastic"  type  is  to  be  suspected  when  severe  anemia  begins 
early  in  infancy,  without  the  history  or  physical  examination  reveal- 
ing any  adequate  cause.  Splenic  enlargement  and  regenerative  cells 
in  the  blood  are  both  absent. 

In  general  the  diagnosis  of  the  etiologic  form  of  secondary  anemia 
must  depend  mainly  on  the  physician's  knowledge  of  the  etiological 
factors  concerned  in  anemia.  It  depends  more  upon  the  careful 
search  for  possible  causes,  as  carried  out  by  a  careful  history  and 
physical  examination,  and  by  the  use  of  all  the  available  special 
and  laboratory  methods  of  clinical  examination,  than  upon  the 
examination  of  the  blood  alone. 

PROGNOSIS. — The  prognosis  depends  mainly  on  the  nature  of 
the  cause.  The  anemias  seen  in  later  childhood  are  almost  never 
serious,  the  cause  being  usually  factors  in  hygiene  and  environment 
which  are  not  only  easily  discoverable,  but  usually  easily  removable. 
In  anemias  due  to  definite  diseases,  such  as  tuberculosis,  syphilis, 
rheumatic  fever,  prolonged  suppuration,  nephritis,  diphtheria,  malaria 
and  so  forth,  the  prognosis  is  that  of  the  disease,  the  anemia  being 
only  a  symptom.  In  the  anemias  due  to  accidental  traumatic  hemor- 
rhage, the  blood  is  rapidly  restored.  In  anemias  due  to  the  hemor- 
rhagic diseases,  such  as  scurvy  and  purpura  the  prognosis  is  that 
of  the  underlying  disease. 

In  the  anemias  of  infancy,  the  prognosis  is  more  doubtful,  because 
the  etiology  is  more  uncertain.  In  the  milder  anemias  associated 
with  poor  hygienic  surroundings,  faulty  feeding,  gastro-intestinal  dis- 
turbance, and  rickets,  the  outlook  for  improvement  with  removal  or 
proper  treatment  of  the  cause  is  excellent.  In  the  severe  anemias 
with  splenic  enlargement,  the  prognosis  is  much  more  uncertain.  In 
the  first  place  there  is  the  ever-existing  doubt  as  to  whether  the 
possible  etiological  factors  which  are  present  represent  the  whole  of 
the  etiology,  or  whether  there  are  other  unknown  factors  of  a  more 
serious  nature  which  can  not  be  removed.  Again,  in  all  the  diseased 
conditions  of  infancy,  a  marked  degree  of  anemia,  even  if  due  to 
a  cause  which  is  eventually  removable,  may  be  a  contributing  factor 
of  sufficient  severity  to  turn  the  scale  against  the  baby  before  the 
treatment  of  the  underlying  condition  has  had  time  to  take  effect. 

In  the  rare  aplastic  type  of  anemia,  the  prognosis  is  rather  im- 
favorable,  the  patient  falling  an  easy  victim  to  the  various  common 
diseases  of  early  life.  In  the  alimentary  type,  the  prognosis  is  good 
if  proper  treatment  be  instituted  before  the  child's  vitality  and 
resistance  are  markedly  lowered. 
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TREATMENT. — In  all  cases  of  anemia  belonging  to  this  group, 
the  principal  essential  therapeutic  indication  is  removal  of  the  cause, 
or  treatment  of  the  cause.  The  most  important  part  of  the  treat- 
ment in  the  majority  of  cases  of  secondary  anemia  is  hygienic  and 
dietetic.  The  feeding  of  the  child  and  every  detail  of  tiie  child's 
environment  should  be  carefully  scrutinized,  and  should  be  regulated 
in  accordance  with  the  principles  described  in  the  first  part  of  this 
book  as  being  those  essential  to  the  maintenance  of  normal  develop- 
ment. 

In  the  anemias  due  to  faulty  surroundings,  absence  of  exercise, 
fresh  air  and  sunlight,  and  so  forth,  the  bettering  of  these  condi- 
tions will  prove  to  be  a  specific  measure  in  treatment.  In  anemias 
due  to  prolonged  or  exclusive  milk  feeding,  or  to  any  other  fault  in 
diet,  the  regulation  of  the  feeding  with  a  mixed  diet  containing 
fruits,  beef-juice,  eggs  and  green  vegetables  will  eflfect  a  removal  of 
the  cause  of  the  anemia.  In  anemias  secondary  to  gastro-intestinal 
disease,  dietetic  treatment  of  the  underlying  condition  will  prove 
most  effective  in  overcoming  the  anegiia.  In  the  anemias  secondary 
to  other  recognized  diseases  such  as  the  infections,  rickets,  scurvy, 
purpura,  nephritis  and  so  forth,  the  treatment  of  the  anemia  is  that 
of  the  underlying  disease.  The  general  hygienic  and  dietetic  treat- 
ment of  anemia  is  of  far  more  importance  than  the  administration  of 
drugs.  Nevertheless,  drug  treatment  should  not  be  omitted  in  these 
cases. 

The  drugs  which  are  most  useful  in  the  treatment  of  anemia 
are  iron  and  arsenic.  Iron  is  the  most  useful  in  the  treatment  of 
anemias  which  are  secondary  to  known  causes.  It  is  obviously  indi- 
cated in  the  cases  of  anemia  in  infants  which  are  due  to  prolonged 
milk  feeding,  or  to  an  improperly  balanced  diet.  In  such  cases  the 
supply  of  iron  stored  in  the  liver  is  insufficient  to  meet  the  demand 
for  iron  to  be  used  in  making  hemoglobin,  and  this  deficiency  can 
be  supplied  by  the  giving  of  an  iron  preparation.  Furthermore,  in 
any  of  the  anemic  conditions  of  infancy,  an  insufficient  supply  of 
stored  iron  may  be  a  contributing  factor.  Not  only,  however,  is 
iron  of  benefit  in  making  up  for  a  deficiency,  but  there  is  evidence 
that  it  also  acts  as  a  stimulus  to  the  hematopoietic  tissues.  The 
value  of  arsenic  in  anemia  depends  upon  the  same  stimulant  action. 

A  great  many  preparations  of  iron  are  available  for  use  in  infancy 
and  childhood.  In  the  anemias  of  infancy  which  are  so  frequently 
caused  or  complicated  by  gastro-intestinal  disturbance,  the  giving 
of  iron  by  mouth  may  disturb  digestion,  and  furthermore,  in  such 
conditions  the  absorption  of  iron  is  rather  uncertain.  For  this  reason  I 
am  accustomed  to  give  iron  subcutaneously  in  all  the  severer  anemias 
of  infancy.  The  best  preparation  is  the  citrate  of  iron,  which  comes 
in  glass  ampules  prepared  for  subcutaneous  injection.     The  dose  is 
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three-quarters  of  a  grain  given  every  other  day  or  every  third  day. 
In  the  milder  cases  of  anemia  in  the  first  two  or  three  years  of  life,  the 
best  preparation  is  the  saccharated  carhonakj  given  in  doses  of  from 
3  to  5  grains  three  times  a  day.  In  older  children  who  are  able  to 
swallow  pills,  I  prefer  Blaud's  pills  rather  than  ovoferrin  or  other 
synthetic  preparations  of  iron.  Other  preparations  adapted  to  use 
in  early  life  are  the  albuminate,  the  bitter  wine,  the  sweet  wine  and 
the  malate,  given  in  doses  proportioned  to  the  age  of  the  child.  The 
giving  of  arsenic  in  combination  with  iron,  or  at  times  in  alternation 
with  iron,  is  recommended  by  most  authorities  as  being  useful.  The 
evidence  of  benefit  is  of  the  uncertain  clinical  variety,  but  there  is 
no  reason  why  this  method  of  treatment  should  not  be  tried.  It  is 
quite  possible  that  there  are  cases  in  which  arsenic  meets  better  the 
requirements  of  the  etiological  factors. 

Very  severe  or  resistant  cases  of  anemia  are  sometimes  encoun- 
tered, especially  in  infancy,  in  which  the  anemia  becomes  a  condi- 
tion which  actually  threatens  the  Ufe  of  the  child.  In  such  cases 
iransfmion  is  indicated.  This/neasure  will  often  produce  a  tempor- 
ary benefit  of  sufficient  duration  to  allow  treatment  of  the  underlying 
cause  to  take  effect. 

ANEMIAS  WITH  UNKNOWN  CAUSE 

PRIMARY  ANEMIA 

Under  this  heading  the  term  primary  is  taken  as  synonymous  with 
"  of  unknown  cause."  The  cases  which  come  into  this  group  can 
obviously  not  be  classified  upon  an  etiological  basis.  We  can  only 
classify  them  upon  a  symptomatic  basis,  that  is,  upon  the  basis  of 
the  blood  changes.  As  we  have  seen,  these  changes  are  in  no  way 
characteristic  of  the  anemias  in  this  group,  the  same  changes  being 
seen  in  the  secondary  anemias.  In  the  anemias  of  imknown  cause 
there  are  three  main  clinical  types.  These  are  known  as  chlorosis, 
pernicious  anemia,   and  anemia  infantum  pseudoleukemica. 

CHLOROSIS 

If  the  term  chlorosis  be  understood  to  apply  only  to  a  condition  of 
anemia  of  unknown  cause  and  not  to  all  cases  in  which  the  blood 
shows  certain  characteristics,  it  is  doubtful  whether  the  disease  ever 
occurs  in  infancy.  It  is  also  extremely  rare  throughout  the  greater 
part  of  childhood.  It  is  seen  occasionally  in  the  last  years  of  child- 
hood, and  is  most  common  in  young  girls  at  about  the  time  of  puberty. 

ETIOLOGY. — Very  little  is  known  about  the  cause  of  this  type 
of  anemia.  Various  factors  have  been  found  associated  with  certain 
cases,  such  as  heredity,  unhealthy  occupations,  imhygienic  surround- 
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ings,  insufficient  food  or  clothing,  psychical  disturbance,  mental  or 
physical  over-exertion  and  disorders  of  menstruation.  But  none  of 
these  factors  are  associated  with  the  condition  with  sufficient  fre- 
quency or  constancy  to  be  considered  as  actual  etiological  factors. 
The  disease  is  rare  in  males,  being  usually  seen  in  girls  between  the 
thirteenth  and  seventeenth  years  of  life,  more  often  in  blondes  than 
in  brunettes. 

PATHOLOGICAL  ANATOMY.— Chlorosis  is  rarely  fatal.  In 
some  cases  hypoplasia  of  the  heart,  large  vessels,  ovaries,  and  uterus 
has  been  found,  also  considerable  fatty  degeneration  of  the  heart 
and  of  the  intima  of  the  vessels.  Gastric  ulcer  has  been  occasionally 
associated  with  it. 

SYMPTOMS. — Subjective  symptoms  are  commoner  in  chlorosis 
than  in  the  anemias  of  earlier  childhood.  The  patient  often  complains 
of  shortness  of  breath  on  exertion,  and  attacks  of  palpitation  and  syn- 
cope are  common.  The  appetite  is  poor  or  perverted,  and  there  is 
a  craving  for  unusual  and  indigestible  articles  of  diet.  Gastric 
hyperacidity  is  often  present,  and  almost  always  constipation.  En- 
teroptosis  is  not  uncommon.  The  patient  frequently  complains  of 
headache  or  neuralgic  pains.  Hysterical  manifestations  may  occur. 
The  menstrual  function  is  often  disturbed;  the  flow  is  scanty,  irregu- 
lar, and  sometimes  painful.  The  patient  is  usually  plmnp  and  soft, 
and  the  skin  has  a  peculiar  greenish-yellow  tint  which  gives  the  dis- 
ease its  popular  name  of  "  green  sickness."  Systolic  murmurs  are 
frequently  heard  over  the  heart  in  the  pulmonary  or  mitral  region, 
and  also  a  venous  hum,  the  "  bruit  de  diable,"  in  the  veins  of  the  neck. 
Palpitation  is  occasionally  seen  in  the  jugular  veins.  There  is  occa- 
sionally a  tendency  to  venous  thrombosis,  which  most  often  occurs 
in  the  femoral  veins.  The  pulse  is  full  and  soft.  Rarely  there  is 
some  puffiness  of  the  face,  and  edema  of  the  ankles.  The  urine  rarely 
contains  a  slight  trace  of  albumin.  Gastric  ulcer  sometimes  occurs 
as  an  associated  condition. 

The  Blood. — The  essential  feature  pf  the  blood  changes  in  chlo- 
rosis is  diminution  in  the  hemoglobin,  which  is  very  marked  in  pro- 
portion to  the  reduction  in  the  number  of  erythrocytes.  The  hemo- 
globin is  frequently  as  low  as  30  or  40  per  cent.  The  red  cells  are 
usually  from  3,500,000  to  4,000,000  per  cubic  millimeter,  and  are 
rarely  lower  than  3,000,000.  The  specific  gravity  of  the  blood  is 
reduced  in  proportion  to  the  loss  of  hemoglobin,  usually  not  below 
1.035.  Morphologically  the  red  corpuscles  appear  pale  with  a  wide 
clear  area  in  the  center.  There  is  very  little  if  any  irregularity  in 
size  and  shape.  Normoblasts  are  very  rarely  found,  and  megalo- 
blasts  are  probably  never  present.  The  number  of  leukocytes  and 
the  relative  number  of  the  various  forms  of  leukocytes  are  usually 
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unchanged,  although  in  some  cases  a  moderate  relative  lymphocy- 
tosis has  been  reported. 

DIAGNOSIS. — The  age  and  sex  of  the  patient,  the  well-nourished 
condition,  the  pearly  sclerotics,  the  color  of  the  skin,  and  the  char- 
acter of  the  blood  form  a  striking  clinical  picture  which  easily  dis- 
tinguishes chlorosis  from  other  forms  of  anemia. 

PROGNOSIS. — The  prognosis  is  almost  always  good.  The  dis- 
ease often  lasts  a  year  and  relapses  are  common.  Chlorosis  is  rarely 
fatal,  except  when  complicated  by  tuberculosis  or  gastric  ulcer. 

TREATMENT. — There  are  few  therapeutic  measures  in  medi- 
cine more  satisfactory  than  the  use  of  iron  in  chlorosis.  The  best 
preparation  is  Blaud's  pills.  It  is  usually  necessary  also  to  treat 
the  constipation  which  is  so  frequently  present.  Appropriate  doses 
of  nux  vomica  are  often  useful.  Arsenic  is  often  used  in  addition 
to  the  iron.  The  removal  of  all  unfavorable  dietetic  and  hygienic 
factors  is  always  indicated.  A  change  of  scene  and  the  removal 
of  the  patient  from  sources  of  nervous  excitement  or  disturbance, 
are  often  very  valuable. 

PERNICIOUS  ANEMIA 

This  is  the  most  severe  type  of  the  primary  anemias.  It  is  char- 
acterized by  very  uniform  changes  in  the  blood  and  by  a  progressive 
course,  which  leads  in  the  majority  of  cases  to  a  fatal  termination. 
It  is  a  very  rare  disease  in  children  and  is  almost  unknown  m  infancy. 
]Many  of  the  reported  cases  in  infancy  have  not  been  true  cases  of 
pernicious  anemia,  but  have  been  severe  anemias  belonging  in  the 
•  group  of  anemia  with  known  cause  which  were  diagnosed  as  per- 
nicious simply  on  the  basis  of  the  changes  in  the  blood. 

ETIOLOGY. — The  cause  of  the  disease  is  entirely  unknown.  The 
constancy  of  the  clinical  picture  and  of  the  course  of  the  disease  is 
highly  suggestive  of  some  specific  cause,  but  no  associated  conditions 
have  been  found  with  sufficient  frequency  to  enable  us  to  regard  them 
as  possible  etiological  factors.  The  changes  in  the  blood  and  the 
reaction  of  the  hematopoietic  tissues  strongly  suggest  that  the  patho- 
genesis of  the  disease  is  a  toxic  hemolysis.  There  is  no  doubt  that 
pernicious  anemia  belongs  in  the  group  with  increased  destruction 
of  erythrocytes,  and  with  marked  compensatory  efforts  in  the  hema- 
topoietic tissues.  The  origin  and  nature  of  the  toxins  however  are 
as  yet  undiscovered. 

PATHOLOGICAL  ANATOM  V.— The  body  is  not  often  emaciated. 
The  skin  usually  shows  a  lemon-yellow  tint.  There  is  marked  anemia 
of  the  organs  at  times,  with  many  capillary  hemorrhages  into  the 
organs  and  skin.     The  heart  is  large  and  flabby,  and  shows  intense 
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fatty  degeneration.  The  liver  is  fatty  and  sometimes  enlarged. 
The  kidneys  and  blood  vessels  show  fatty  changes.  One  of  the 
most  characteristic  features  is  a  deposit  of  iron  in  the  liver  tissue 
and  often  in  the  intestinal  mucosa.  The  spleen  is  hard  and  some- 
what increased  in  size  as  a  result  of  overgrowth  of  the  fibrous  tissue 
of  the  pulp.  Some  of  the  lymphnodes  are  often  enlarged.  The 
bone  marrow  is  "  splenified,"  that  is,  returned  to  its  embryonic  state, 
with  a  predominance  of  megaloblasts. 

SYMPTOMS. — The  general  symptoms  are  those  of  severe  anemia, 
increasing  pallor  and  prostration,  usually  without  emaciation.  The 
onset  is  insidious,  and  the  clinical  course  does  not  diflfer  from  that 
of  adults.  There  is  frequently  more  or  less  gastro-enteric  disturb- 
ance or  dyspnea.  Hemorrhages  occur  into  the  skin  or  from  the 
nasal  and  other  mucous  membranes.  Edema  often  appears  in  the 
dependent  portions  of  the  skin,  less  frequently  in  the  cavities  of  the 
body.  Hemic  murmurs  are  usually  heard  in  the  cardiac  region.  The 
pulse  is  full  and  soft.  It  is  to  be  noted  that  hemic  murmurs  are  less 
frequent  in  the  anemia  of  infants  than  in  that  of  adults.  The  urine 
is  scanty  and  of  low  specific  gravity.  The  temperature  is  variable; 
at  times  it  may  be  normal,  and  at  others  an  irregular  pyrexia  may 
run  for  a  considerable  period.  The  course  is  a  chronic  one,  but 
varies  in  length.  The  disease  may  be  completely  developed  in  some 
cases  in  two  or  three  months,  and  in  others  only  after  ten  or  twelve 
months.  In  most  instances  it  progresses  steadily  to  a  fatal  termi- 
nation. 

The  Blood. — The  red  corpuscles  are  much  diminished,  usually  to 
one  million,  sometimes  even  to  five  hundred  thousand  per  cubic 
mUlimeter.  The  hemoglobin  is  diminished  per  bulk  of  tJie  blood, 
often  to  25  or  30  per  cent,  rarely  to  12  or  15  per  cent,  but  owing  to 
the  greater  reduction  of  red  cells  it  is  often  relatively  increased  per 
corpuscle  (the  color  index  is  high  and  sometimes  greater  than  normal). 
This  is  exactly  the  opposite  condition  to  that  which  occurs  in  chlorosis. 
The  red  cells  show  great  variation  in  shape  and  size,  many  oval,  rod- 
shaped,  or  irregular  corpuscles  being  present,  which  take  stains  in  an 
uneven  way.  A  majority  of  the  red  cells  are  larger  than  normal 
(macrocytes).  Many  nucleated  red  cells  are  present,  both  of  normal 
size  (normoblasts)  and  of  larger  size  (megaloblasts).  The  megaloblasts 
are  the  more  numerous  of  the  two.  Many  of  the  nuclei  are  found 
in  a  process  of  division  (karyokinesis).  The  leukocytes  are  normal 
in  number,  or  somewhat  diminished, — 8,000  to  4,000.  In  the  more 
severe  cases  there  is  frequently  a  relative  increase  of  the  Ijonpho- 
cytes  with  a  corresponding  diminution  of  the  polynuclear  cells.  A 
few  myelocytes  are  not  infrequently  found. 

DIAGNOSIS. — The  blood  picture  is  so  characteristic  that  it  is 
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unmistakable.  The  most  characteristic  features  are  the  great  dimi- 
nution in  the  number  of  red  ceUs  with  a  high  color  index,  the  predomi- 
nance of  megaloblasts  over  normoblasts^  and  the  normal  or  dimin- 
ished leukocyte  count.  In  adults  such  a  blood  picture  is  particularly 
diagnostic  of  pernicious  anemia,  the  only  other  condition  showing 
such  changes  being  the  rare  cases  of  anemia  due  to  the  dibothrio- 
cephalus  latus.  In  early  life,  more  especially  in  infancy,  the  blood 
changes  alone  are  not  a  sufficient  basis  for  the  diagnosis  of  primary 
pernicious  anemia.  The  reaction  of  the  blood  of  infants  to  some  of 
the  known  causes  of  severe  anemia  is  so  variable  that  occasionally 
a  clinical  picture  much  resembling  that  of  pernicious  anemia  is  pro- 
duced. Therefore,  it  is  essential  in  diagnosis  not  only  that  the 
blood  picture  be  characteristic,  but  also  that  no  adequate  cause  for 
a  severe  secondary  anemia  can  be  found. 

PROGNOSIS. — The  prognosis  in  true  cases  of  pernicious  anemia 
with  unknown  cause  is  fatal.  The  course  of  the  disease  is  generally 
more  rapid  in  children  than  in  adults,  the  duration  in  most  cases 
being  not  over  six  months;  as  in  adults,  the  course  of  the  disease  is 
marked  by  periods  of  exacerbation  and  remission,  but  in  general  the 
tendency  is  progressively  downward  to  a  fatal  ending. 

TREATMENT. — Treatment  is  imdertaken  rather  with  a  view  to 
the  possibility  of  a  mistake  in  diagnosis,  than  with  any  hope  of 
effecting  a  cure  if  the  diagnosis  be  correct.  Arsenic  is  more  useful 
than  iron  in  this  form  of  anemia.  It  is  usually  well  borne,  and 
should  be  given  in  small  doses,  gradually  increased  to  the  limit  of 
tolerance.  A  child  of  ten  years  can  usually  be  worked  up  to  take 
30  minims  of  Fowler's  solution  in  the  twenty-four  hours.  Arsenic 
may  also  be  given  in  other  forms.  Active  exercise  should  be  prohib- 
ited and  replaced  by  massage,  which  is  of  great  value  and  never  to 
be  neglected.  Rest  in  bed,  either  absolute  or  for  the  greater  part 
of  the  time,  is  essential.  Small,  frequent  and  regular  meals  should 
be  given,  of  light,  nutritious  food.  Bone-marrow  in  the  form  of  a 
glycerin  extract  has  been  recommended,  but  has  thus  far  proved  of 
doubtful  value.  The  free  administration  of  oxygen  day  and  night 
for  several  weeks  is  worthy  of  trial,  if  expense  is  not  to  be  considered. 

ANEMIA  INFANTUM  PSEUDOLEUKEMIGA 

(Von  Jaksch's  Anemia;  Anaemia  Splenica  Infettiva  dei  Bambini; 
Spl6nomegalie  Primitive;  Splenic  Anemia  of  Infancy) 

This  form  of  anemia  was  first  described  by  von  Jaksch  in  1889, 
and  was  believed  by  him  to  be  a  special  disease  entity  peculiar  to 
infants  and  young  children.  The  discussion  which  has  raged  around 
the  separate  identity  of  this  disease  has  already  been  referred  to. 
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If,  however,  the  term  anemia  mfantum  pseudoleukemica  be  confined 
to  cases  of  anemia  of  imknown  etiology  with  full  recognition  of  the 
fact  that  exactly  the  same  disease  picture  can  be  produced  by  many 
known  causes,  the  question  of  the  separate  identity  of  the  disease 
loses  its  interest  and  importance.  Under  this  limitation  the  disease 
represents  a  severe  anemia  with  splenic  enlargement  of  imknown 
etiology,  seen  only  in  infancy  and  early  childhood.  The  term  pseudo- 
leukemica is  a  misnomer.  It  was  originally  adopted  on  the  groimd 
that  von  Jaksch's  anemia  is  an  infantile  form  of  Hodgkin's  disease 
(pseudoleukemia).  It  has  since  been  shown  that  the  changes  in  the 
spleen  are  entirely  diflFerent  from  those  of  Hodgkin's  disease,  which 
is  now  a  condition  of  known  etiology.  The  changes  in  the  spleen 
are  similar  to  those  found  in  Banti's  disease,  which  is  a  primary 
disease  of  that  organ.  Nevertheless,  the  weight  of  evidence  sug- 
gests that  in  anemia  infantimi  pseudoleukemica  the  primary  changes 
are  in  the  blood,  and  the  hyperplasia  of  the  spleen  is  secondary  to 
the  anemia.  For  this  reason  the  disease  is  to  be  diflferentiated  from 
Banti's  disease,  and  the  synonym  spl^nomegalie  primitive  is  not 
applicable. 

ETIOLOGY. — The  cause  of  the  disease  is  entirely  imknown.  The 
process  seems  to  be  a  severe  anemia  of  the  pathogenetic  typ>e  of 
increased  blood  destruction  with  compensatory  changes  most  marked 
in  the  spleen.  In  a  certain  number  of  cases  there  are  evidences  of 
rickets,  and  such  cases  are  difficult  to  classify  upon  an  etiological 
basis,  the  question  arising  as  to  whether  the  actual  cause  of  the 
disease  is  the  rickets,  or  some  imknown  factor.  The  majority  of 
cases  occur  in  infants  between  the  ages  of  seven  and  twelve  months. 

PATHOLOGICAL  ANATOMY.— The  most  constant  lesion  is 
that  of  the  spleen,  which  is  very  markedly  enlarged.  It  is  firm  and 
hard,  and  there  may  be  evidences  of  a  perisplenitis.  The  micro- 
scope shows  that  the  changes  are  those  of  simple  hyperplasia.  En- 
largement of  the  liver  is  seen  in  some  cases,  but  is  much  less  marked 
and  less  constant  than  in  Banti's  disease,  there  being  no  relation 
between  size  of  the  spleen  and  that  of  the  liver.  The  hepatic  cells 
are  unchanged.  Some  enlargement  of  the  Ijonphnodes  is  seen  in 
about  half  the  cases.  It  is  rarely  marked,  and  the  changes  are  those 
of  simple  hyperplasia.  Changes  in  the  bone-marrow  are  inconstant, 
and  when  present  are  suggestive  only  of  compensatory  hypertrophy. 

SYMPTOMS. — ^The  onset  of  the  disease  is  gradual.  The  nutri- 
tion is  poor;  there  is  considerable  emaciation,  a  waxy  tint  of  the  skin, 
at  times  hemorrhages  from  the  mucous  membranes  and  into  the  skin, 
a  much  enlarged  spleen,  and  at  times  a  moderately  enlarged  liver. 
There  is  no  tenderness  over  the  bones,  and  there  is  rarely  a  venous 
bruit  in  the  neck  or  functional  cardiac  murmurs. 
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The  Blood. — The  blood  shows  the  characteristics  of  an  infantile 
anemia  of  varying  but  rather  marked  intensity,  that  is,  a  dimin- 
ished count  of  erythrocytes,  which  may  be  as  low  as  1,000,000, 
but  usually  range  between  2,000,000  and  3,000,000  low  hemo- 
globin, but  not  always  in  proportion  to  the  reduction  in  the 
erythrocytes,  variations  in  the  size  and  shape  of  the  erythrocytes 
and  in  the  number  of  erythroblasts,  which  are  usually  numerous 
and  consist  mostly  of  normoblasts.  There  is  no  definite  relationship 
between  the  degree  of  anemia  and  the  size  of  the  spleen  or  of  the 
liver.  The  leukocytes  are  not  characteristic,  being  markedly  increased 
in  most  cases  and  in  normal  proportions  in  some.  They  vary  in  num- 
ber from  normal  to  50,000  per  cubic  millimeter.  In  the  majority  of 
cases,  the  larger  the  spleen  the  greater  is  the  leukocytosis,  according 
to  Hutchinson.  Morse  dissents  from  this  view.  He  admits  that  the 
largest  spleens  usually  occur  in  connection  with  the  greatest  leukocy- 
tosis, but  in  his  series  he  found  occasionally  large  spleens  with  no 
leukocytosis.  Myelocytes  are  usually  present  in  small  percentages,  but 
not  in  such  numbers  as  to  suggest  a  myelogenous  leukemia.  The 
lymphocytosis' reported  by  many  writers  may  occur  under  any  con- 
dition giving  rise  to  an  increased  number  of  white  cells. 

DIAGNOSIS. — In  making  a  diagnosis  we  should  limit  the  term 
anemia  infantum  pseudoleukemica  to  those  cases  in  which  no  adequate 
cause  for  secondary  anemia  can  be  foimd,  and  in  which  the  clinical 
symptoms  and  changes  in  the  blood  already  described  are  present. 
The  differential  diagnosis  should  first  be  made  from  leukemia  and 
Hodgkin's  disease.  The  proportionately  low  leukocytosis  and  the 
absence  of  either  a  general  lymphatic  enlargement  or  an  excess  of 
myelocytes  in  the  blood  would  differentiate  it  from  the  former,  while 
the  absence  of  markedly  enlarged  lymphnodes  would  exclude  Hodg- 
kin's.  As  there  are  so  few  cases  in  which  a  thorough  and  reliable 
examination  of  the  organs  has  been  made  in  which  rachitis  was  not 
present,  the  diagnosis  between  rachitis  with  enlarged  spleen  and 
secondary  anemia,  and  this  supposed  especial  group  of  symptoms, 
would  be  impossible.  Banti's  disease  is  differentiated  from  this 
form  of  anemia  on  the  following  grounds: — It  is  not  definitely  and 
constantly  associated  with  severe  anemia,  and  does  not  usually  show 
the  changes  in  the  blood  characteristic  of  von  Jaksch^s  anemia;  it 
occurs  more  often  in  older  children;  it  is  constantly  associated  with 
enlargement  of  the  Uver,  and  later  with  ascites. 

PROGNOSIS. — There  is  much  less  evidence  that  anemia  infantum 
pseudoleukemica  is  associated  with  a  single  or  specific  cause  than 
there  is  in  the  case  of  pernicious  anemia.  The  cause  is  unknown, 
but  it  is  quite  probable  that  the  same  clinical  picture  may  be  pro- 
duced by  various  causes.    While  the  prognosis  is  more  unfavorable 
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than  in  anemias  presenting  a  similar  clinical  picture  but  with  known 
cause,  it  is  nevertheless  by  no  means  so  absolutely  unfavorable  as 
is  that  of  pernicious  anemia.  A  certain  number  of  cases  eventually 
recover,  although  many  die.  Death,  however,  when  it  occurs,  is 
by  no  means  definitely  to  be  attributed  to  the  anemia.  Most  of  these 
infants  die  from  intercurrent  disease,  to  which  they  appear  to  be 
peculiarly  susceptible. 

TREATMENT. — The  general  hygienic  and  dietetic  treatment 
of  anemia  infantum  pseudoleukemica  is  the  same  as  that  of  the 
severe  anemias  with  known  causes.  With  infants  who  are  placed 
under  the  best  possible  conditions  of  environment,  it  is  especially 
important  that  fresh  air  treatment  similar  to  that  used  in  rickets 
should  be  thoroughly  carried  out.  The  feeding  should  be  carefully 
regulated  in  accordance  with  the  digestive  demands  of  the  individual 
child.  In  the  drug  treatment,  arsenic  is  believed  by  most  authorities 
to  offer  a  better  prospect  of  improvement  than  iron.  It  is  given  in 
increasing  doses  as  described  for  pernicious  anemia.  Subcutaneous 
injections  of  citrate  of  iron  may  be  used  in  addition. 

Some  authorities  have  advocated  splenectomy  in  anemia  infantum 
pseudoleukemica.  The  basis  is  the  good  results  obtained  by  this 
procedure  in  Banti's  disease.  It  is  now,  however,  fairly  recog- 
nized that  Banti's  disease  represents  a  primary  disease  of  the 
spleen,  and  that  in  the  anemias  of  infants  with  enlarged  spleens,  the 
primary  condition  is  the  anemia.  Consequently,  splenectomy  would 
not  be  indicated,  and  in  view  of  the  very  uncertain  prognosis  of  von 
Jaksch's  anemia,  I  do  not  think  that  splenectomy  should  ever  be 
considered  in  cases  of  this  type; 

PROBLEMS  AND  RESEARCH.— The  central  problem  in  the 
anemias  is  that  of  etiology  and  classification.  Much  progress  has 
been  made  especially  in  the  recognition  of  the  pathogenesis  of  the 
changes  in  the  blood  and  hematopoietic  organs,  the  recognition  of 
the  factors  of  diminished  blood  production  and  increased  blood 
destruction,  the  recognition  of  the  compensatory  changes  in  the 
hematopoietic  organs,  and  the  recognition  of  the  fact  that  certain 
changes  in  the  blood  and  blood-making  organs  represent  a  reversion 
to  a  fetal  type. 

All  this  is  the  result  of  recent  work  on  the  anemias  and  is  of  the 
highest  value.  The  unknown  facts  have  to  do  with  the  real  causes 
of  many  forms  of  anemia,  and  of  the  relation  of  these  causes  to  the 
changes  found  in  the  blood.  The  literature  of  the  next  ten  years 
will  undoubtedly  shed  further  light  upon  these  problems. 

Much  of  the  literature  of  the  anemias  has  been  concerned  with 
the  discussion  many  times  referred  to  above  as  to  the  separate  iden- 
tity of  von  Jaksch's  anemia.     In  the  broader  view  of  the  anemias 
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presented  here,  this  question  is  of  little  importance.  The  important 
question  as  always,  is  that  of  ultimate  etiology.  Whenever  a  corre- 
spondence between  pathological  anatomy  and  symptoms  and  eti- 
ology can  be  found,  it  is  of  value,  but  in  the  anemias  it  is  well  that 
we  recognize  now  that  such  a  correspondence  never  will  be  foimd. 
A  great  bulk  of  European  literature  has  been  devoted  to  the 
r61e  of  the  Leischmann  parasite  in  cases  of  the  anemia  of  the  von 
Jaksch's  type.  The  final  result  of  all  this  discussion  has  been  the 
establishment  of  the  fact  that  along  the  shores  of  the  Mediterranean 
there  are  cases  with  severe  anemia  and  splenic  enlargement  in  which 
a  parasite  resembling  that  of  Leischmann  can  be  demonstrated  in 
the  spleen.  Italian  writers  therefore  classify  the  splenic  anemias  of 
infants  in  two  groups,  (i)  that  with  fever  due  to  the  parasite,  and 
(2)  those  without  constant  fever  due  to  unknown  or  other  causes. 
As  far  as  I  know,  the  parasite  has  not  been  found  in  this  country. 

LEUKEMIA 

This  is  a  disease  in  which  the  essential  feature  is  the  extensive 
proliferation  of  the  leukopoietic  tissues,  either  lymphadenoid  or 
myeloid,  with  the  appearance  in  the  blood  of  leukocytes  not  nor- 
mally present,  and  usually,  but  not  always,  with  a  great  increase 
in  the  number  of  leukocytes. 

Leukemia  is  relatively  a  rare  disease.  It  is  commonest  in  middle 
life,  but  is  seen  at  all  ages,  even  in  infancy.  It  is  much  less  com- 
mon in  children  than  in  adults.  This  statement,  however,  refers  to 
the  chronic  forms,  which  are  the  commonest.  The  acute  forms, 
especially  the  acute  lymphatic,  are  commoner  in  children  than  in 
adults.  Even  in  childhood,  males  are  affected  more  frequently  than 
females. 

ETIOLOGY. — The  cause  of  leukemia  is  entirely  unknown.  Some 
cases  have  been  reported  suggesting  an  hereditary  factor;  other  cases 
have  followed  syphilis,  rickets,  malaria,  and  other  infections.  In 
the  majority  of  cases  it  apparently  occurs  as  a  primary  disease  in 
children  previously  healthy.  Many  writers  believe  that  the  theory 
that  the  disease  is  of  infectious  origin  is  the  most  probable.  Various 
supposed  parasites  have  been  described  in  the  white  cells,  but  there 
is  no  evidence  that  they  are  etiological  agents.  It  is  possible  that 
the  disease  represents  a  specific  tissue  reaction  to  various  obsciu'e 
toxic  agencies,  among  which  infection  may  hold  an  important  place. 

PATHOLOGICAL  ANATOMY.— The  principal  lesions  of  leuke- 
mia are  found  in  the  lymphnodes,  spleen  and  bone-marrow.  The 
leukemias  are  divided  into  two  forms,  the  lymphadenoid  and  the 
myeloid,  according  to  whether  the  lesions  involve  mainly  the  lymph- 
nodes  on  the  one  hand,  or  the  spleen  and  bone-marrow  on  the  other. 
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Lymphadenoid  Form. — In  this  form,  more  commonly  but  less 
properly  called  lymphatic  leukemia,  there  is  a  more  or  less  general 
involvement  of  the  lymphadenoid  tissue  throughout  the  body,  in- 
cluding the  peripheral^  tracheobronchial,  and  mesenteric  lymphnodes, 
the  tonsils,  the  lymphadenoid  tissue  of  the  tongue  and  pharynx,  and 
the  Peyer's  patches  and  solitary  follicles  of  the  intestine.  The 
parenchymatous  organs,  particularly  the  liver,  are  also  involved,  the 
proliferation  of  lymphadenoid  tissue  giving  rise  to  the  so-called  leuke- 
mic infiltration.  The  lesion  is  a  simple  hyperplasia.  In  the 'spleen 
and  bone-marrow  the  changes  are  not  proliferation  of  the  splenic 
and  myeloid  tissue,  but  the  parenchyiuaLia,  more  or  less  suppressed 
by  accumulations  of  lymphoid  cells  (lymphadenoid  tissue). 

Myelqid  Form. — In  this  form,  mpre  commonly  called  spleno^ 
myelogenous  or  splenic  myelogenous  leukemia,  the  principal  lesions  are 
in  the  spleen  and  bone-marrow.  The  essential  feature  is  prolifera- 
tion of  the  myeloid  tissue.  In  the  bone-marrow  the  proliferation 
gives  rise  to  extensive  acciunulations  of  myelocytes.  In  the  enorm- 
ously enlarged  spleen  there  is  hyperplasia  of  the  trabeculae,  and 
extensive  deposits  of  cells  which  form  scattered  light  gray  areas. 
These  microscopically  resemble  lymphadenoid  tissue,  but  their  peri- 
vascular distribution  and  the  finer  staining  reactions  of  the  cells 
show  that  they  differ  from  the  lymphadenoid  proliferations  seen  in 
the  lymphatic  form  of  leukemia,  and  are  of  myeloblastic  origin. 
Similar  perivascular  myeloid  proliferations  are  foimd  in  other  parts 
of  the  body,  chiefly  in  the  liver,  where  the  leukemic  infiltration  is 
usually  pronounced,  but  also  at  times  in  the  kidneys,  in  other  paren- 
chymatous organs,  in  some  of  the  lymphnodes,  and  occasionally  in 
the  skin  and  serous  membranes. 

For  purposes  of  clinical  description  the  leukemias  may  be  divided 
into  four  forms:  (i)  Acute  lymphadenoid;  (2)  chronic  lymphadenoid; 
(3)  acute  myeloid;  (4)  chronic  myeloid. 

ACUTE  LYMPHADENOID  LEUKEMIA 

(Acute  Lymphatic  Leukemia;  Acute  Leukemic  Lymphadenosis) 

This  is  the  only  form  in  children  which  is  not  a  great  rarity. 

SYMPTOMS. — The  onset  is  sudden,  and  resembles  that  of  an 
acute  infectious  disease.  There  is  a  rapid  rise  of  temperature  with 
headache  and  pains  in  the  limbs,  sometimes  with  vomiting,  occasion- 
ally with  a  chill.  Pain  on  mastication,  or  sore  throat  and  difficulty 
in  swallowing,  are  present  in  some  cases.  Very  soon  the  gums  be- 
come spongy  and  begin  to  bleed,  and  with  the  progress  of  the  disease 
a  general  hemorrhagic  tendency  develops,  manifesting  itself  under 
the  clinical  picture  of  a  hemorrhagic  purpura,  with  petechiae  or  ecchy- 
moses  in  the  skin,  and  hemorrhages  from  the  mucous  membranes. 
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Though  the  cervical  lymphnodes  may  be  slightly  enlarged,  there 
is  usually  no  general  lymphnode  enlargement  in  the  early  stages 
of  the  disease.  The  tonsils,  however,  are  often  enlarged  and  red- 
dened, and  may  be  covered  with  exudate.  As  the  disease  progresses^ 
there  is  often  a  gradual  moderate  enlargement  of  all  the  peripheral 
lymphnodes,  but  this  may  not  become  notable  before  death  occurs. 
The  spleen  may  not  be  palpable  in  the  beginning,  but  later  becomes 
enlarged  to  a  variable  extent.  The  urine  usually  shows  the  char- 
acteristics of  a  tubular  nephritis. 


Fig.  243 


Acute  lymphatic  leukemia  in  a  girl  of  3^  years,  showing  en- 
largement of  cervical  and  ludUaiy  lymphnodes,  and  spleen,  and 
slight  enlaigement  of  the  liver 

The  Blood. — The  chief  abnormality  involves  the  white  corpuscles. 
At  the  beginning  the  white  count  may  be  normal,  the  so-called  aleu- 
kemic stage.  Within  a  few  days,  the  white  count  runs  up  to  from 
50,000  to  300,000,  and  may  even  reach  500,000.  With  the  increase 
there  is  a  remarkable  transformation  in  the  differential  count,  nearly 
all  the  corpuscles  being  mononuclear  basophiles.  The  lymphocytes 
usually  reach  90  to  98  per  cent,  and  the  large  lymphocytes  are  numer- 
ous, and  usually  are  the  predominant  form.    The  remaining  2  to  10 
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per  cent  are  mainly  polymorphonuclear  neutrophiles,  with  a  few 
eosinophiles.     Myelocytes  are  usually  absent. 

The  red  corpuscles  are  normal  in  number  and  appearance  in  the 
early  stage.  With  the  progress  of  the  disease  a  severe  anemia  devel- 
ops, the  hemoglobin  falling  to  20  to  40  per  cent,  and  the  red  count  to 
1,000,000  to  3,000,000.  The  color  index  may  be  normal  or  slightly 
reduced.  Nucleated  red  cells  may  appear  in  the  blood  when  the 
anemia  becomes  severe,  but  they  are  not  numerous. 

DIAGNOSIS. — The  diagnosis  depends  on  the  examination  of  the 
blood.  The  disease  cannot  be  recognized  in  the  initial  aleukemic 
stage,  unless  a  notable  relative  lymphocytosis  precedes  the  increase 
in  the  white  coimt.  The  changes  in  the  blood  should  be  pronounced 
by  the  end  of  the  first  week  at  the  latest. 

Whenever  the  physician  is  confronted  with  a  disease  of  acute 
febrile  onset  resembling  that  of  an  acute  infection,  especially  if  asso- 
ciated with  stomatitis,  tonsillitis,  and  the  rapid  development  of  a 
tendency  toward  hemorrhages,  he  should  remember  the  possibility 
of  acute  lymphatic  leukemia.  If  an  examination  of  the  blood  shows 
a  marked  increase  in  the  white  count,  with  a  marked  relative  increase 
in  the  lymphocytes,  or  if  even  without  a  marked  increase  in  the 
white  count,  the  differential  count  shows  a  lymphocytosis  of  90 
per  cent  or  over,  a  diagnosis  of  acute  leukemia  can  be  made. 

The  diseases  especially  to  be  differentiated  by  means  of  the  blood 
examination  from  acute  leukemia  are  the  following:  (i)  Acute  in- 
fections in  general;  (2)  stomatitis  and  tonsillitis  in  particular;  (3)  the 
hemorrhagic  diseases,  including  scurvy  and  purpura. 

A  differential  diagnosis  between  acute  lymphadenoid  leukemia,  and 
acute  myeloid  leukemia  cannot  always  be  made.  In  the  latter  form 
the  predominant  cell  is  often  not  the  myelocyte,  but  a  cell  which, 
although  of  myeloid  origin,  resembles  the  ordinary  large  lymphocyte 
in  appearance  under  ordinary  staining  methods.  (Naegeli's  myelo- 
blasts.) The  distinction  between  these  myeloblasts  and  lympho- 
blasts  can  only  be  made  by  an  expert  hematologist  with  special 
staining  methods.  For  this  reason  many  cases  have  been  reported 
as  acute  lymphatic  leukemia  which  were  really  cases  of  acute  myeloid 
leukemia.  The  distinction  is  not  necessary  for  purposes  of  prognosis 
and  treatment,  and  in  children  it  is  best  to  class  all  cases  showing 
the  clinical  picture  described  above  as  acute  lymphadenoid  leukemia, 
recognizing  that  the  autopsy  may  occasionally  disclose  the  lesions  of 
the  myeloid  form. 

PROGNOSIS. — The  prognosis  of  acute  lymphadenoid  leukemia  is 
bad,  the  disease  apparently  being  always  fatal.  Death  occurs  from 
exhaustion  following  the  hemorrhages  and  progressive  cachexia.  The 
duration  of  the  acute  form  varies  from  a  few  weeks  to  two  months. 
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Cases  in  which  the  disease  runs  a  course  longer  than  two  months 
should  be  considered  as  chronic  rather  than  acute. 

TREATMENT. — The  treatment  of  all  forms  of  leukemia  will  be 
considered  together. 

CHRONIC  LYMPHADENOID  LEUKEMIA 

(Chronic  Lymphatic  Leukemia;  Chronic  Leukemic  Lymphadenosis) 
This  form  is  very  uncommon  in  early  life. 

SYMPTOMS. — The  onset  is  insidious.  The  first  thing  noted  in 
most  cases  is  that  the  patient  is  growing  pale,  becomes  disinclined 
to  exertion,  and  complains  of  feeling  weak.  He  may  complain  of 
some  dyspnea  and  palpitation.  The  parents  may  also  note  enlarge- 
ment of  the  cervical  lymphnodes. 

On  physical  examination  one  finds  a  general  lymphnode  enlarge- 
ment, involving  the  cervical,  axillary  and  inguinal  regions.  The 
enlargement  is  usually  not  great,  the  nodes  varying  from  the  size 
of  beans  to  that  of  hickory  nuts.  They  are  fairly  firm,  a  little  sensi- 
tive to  pressure,  and  are  never  adherent  to  the  skin.  The  spleen  is 
palpable  and  sometimes  is  fairly  large,  but  never  reaches  anything 
like  the  size  met  with  in  the  chronic  myeloid  form  of  the  disease. 
It  feels  firm  and  smooth,  and  the  notch  often  cannot  be  made  out. 
The  liver  shows  only  a  slight  enlargement.  Some  cases  are  seen  in 
which  the  enlargement  of  the  peripheral  lymphnodes  and  spleen  are 
not  notable,  the  hyperplasia  affecting  cliiefly  the  internal  nodes.  The 
temperature  may  be  normal,  or  there  may  be  slight  irregular  fever. 

The  Blood. — ^The  white  count  is  high,  averaging  between  100,000 
and  500,000.  The  differential  count  shows  that  the  increase  is 
wholly  in  the  lymphocytes,  the  small  mononuclear  basophiles  domi- 
nating the  blood  picture.  The  lymphocytes  may  reach  90  per  cent 
or  over,  the  white  corpuscles  of  myeloid  origin  showing  a  proportional 
relative  diminution,  while  most  ^f  the  lymphocytes  are  of  the  small 
type.  Larger  forms  sometimes  appear,  but  the  blood  picture  in 
chronic  lymphadenoid  leukemia  is  more  uniform  than  in  any  other 
form  of  the  disease.  The  hemoglobin  and  red  corpuscles  show  evi- 
dences of  a  varying  degree  of  anemia  with  the  same  characteristics 
as  are  seen  in  the  acute  form  of  the  disease.  Normoblasts  are  far 
less  common  than  in  chronic  myeloid  leukemia. 

DIAGNOSIS. — ^The  diagnosis  depends  entirely  upon  the  results 
of  the  blood  examination.  This  excludes  all  other  conditions  char- 
acterized by  progressive  anemia  and  cachexia,  and  by  chronic  en- 
largement of  the  lymphnodes. 

PROGNOSIS. — In  adults  the  disease  may  run  a  long  course 
marked  by  exacerbations  and  remissions.    The  few  cases  reported 
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in  children  suggest  that  the  disease  runs  a  more  rapid  course  in  early 
life,  the  patients  usually  dying  within  a  few  months.  The  cause  of 
death  is  the  exhaustion  following  the  progressive  cachexia  or  the 
development  of  hemorrhages. 

ACUTE  MYELOID  LEUKEMLA 

(Acute  Leukemic  Myelosis) 

This  is  a  very  rare  form  and  is  almost  unknown  in  early  life.  A 
certain  number  of  cases,  however,  which  were  diagnosed  during  life 
as  acute  lymphatic  leukemia,  have  proved  at  autopsy  to  be  of  the 
myeloid  type. 

SYMPTOMS. — The  general  symptoms  are  indistinguishable  from 
those  of  acute  lymphadenoid  leukemia  (q.v.). 

The  Blood. — The  same  increase  in  the  total  number  of  white 
corpuscles,  as  is  seen  in  the  acute  lymphatic  form,  is  seen  in  most 
cases.  The  differential  count  with  ordinary  staining  methods  is 
indistinguishable  from  that  seen  in  the  acute  lymphatic  type.  Finer 
staining  methods,  however,  will  show  that  the  white  cells  consist 
almost  entirely  of  Naegeli's  myeloblasts.  In  other  cases  the  varjdng 
percentage  of  ordinary  myeloblasts  gives  a  clew  to  the  myeloid 
lesion.  The  anemia  shows  the  same  characteristics  as  in  the  acute 
lymphatic  type,  except  that  normoblasts  are  father  more  numerous. 

DIAGNOSIS. — Some  cases  of  this  type  cannot  be  distinguished 
clinically  from  acute  lymphatic  leukemia  except  through  the  finer 
staining  reactions  brought  out  by  an  expert  hematologist. 

PROGNOSIS. — ^The  course  and  termination  of  the  disease  is  the 
same  as  in  acute  Ijinphatic  leukemia. 

CHRONIC  MYELOID  LEUKEMIA 

(Splenomyelogenous  Leukemia;  Splenic  Myelogenous  Leukemia; 

Chronic  Leukemic  Myelosis) 

This  is  the  conunonest  form  of  the  disease,  but  is  chiefly  encoun- 
tered in  adults,  being  rarer  in  early  life  than  the  acute  lymphatic 
form. 

SYMPTOMS. — The  onset  is  insidious  with  progressively  increas- 
ing weakness  and  pallor.  Sometimes  it  is  these  symptoms  and  some- 
times the  enlargement  of  the  spleen  which  first  leads  to  the  calling 
of  a  physician.  There  are  occasionaUy  various  subjective  symptoms, 
such  as  pain  in  the  left  side  of  the  abdomen,  dyspnea,  palpitation, 
and  digestive  disturbance.  Sometimes,  especially  in  children,  hemor- 
rhages occur  comparatively  early  in  the  course  of  the  disease.    On 
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physical  examination  there  is  usually  found  pallor,  some  emaciation, 
and  at  times  petechiae  in  the  skin,  or  swollen  bleeding  gums.  The 
most  important  sign  is  the  marked  enlargement  of  the  spleen,  which 
is  always  felt  several  fingers'  breadth  below  the  costal  margin,  and 
in  many  cases  fills  up  the  entire  left  side  of  the  abdomen,  and  even 
may  extend  beyond  the  umbilicus.  The  organ  feels  hard  and  smooth, 
and  the  notch  can  usually  be  made  out.  It  may  be  somewhat  tender 
if  a  perisplenitis  be  present.  The  liver  is  usually  also  notably  enlarged 
and  may  reach  a  very  large  size.  There  may  be  some  tenderness 
over  the  ribs  and  sternum.  There  is  often  a  moderate  irregular 
fever,  and  there  may  be  night  sweats. 

The  Blood. — The  white  count  is  high,  averaging  between  100,000 
and  200,000,  and  sometimes  reaching  500,000  or  even  more.  There 
may  be  remissions  in  the  disease  when  the  white  count  is  but  little 
increased  above  the  normal.  The  blood  picture  seen  in  stained 
smears  is  characteristic,  being  dominated  in  the  majority  of  cases 
by  the  presence  of  a  large  number  of  neutrophilic  myelocytes.  There 
is  also  an  enormous  increase  in  the  absolute  number  of  the  p)olymor- 
phonuclear  neutrophiles,  which  is  often  so  great  that  they  maintain 
their  normal  percentage  in  the  differential  count,  averaging  60  to 
70  per  cent  of  all  the  white  cells.  There  is  also  a  great  increase  in 
the  polymorphonuclear  eosinophiles,  and  in  the  mast  cells  or  pK)ly- 
morphonuclear  basophiles.  Eosinophilic  myelocytes  are  also  present, 
and  various  transitional  forms.  Lymphocytes  are  seen  in  about 
their  normal  absolute  numbers,  but  on  account  of  the  marked  in- 
crease in  the  cells  of  myeloid  origin  their  relative  number  is  greatly 
diminished. 

The  red  corpuscles  show  the  characteristics  of  a  developing  secon- 
dary anemia,  their  number  being  normal  at  the  beginning,  but  later 
becoming  diminished  with  the  presence  of  imperfectly  formed  cells 
and  normoblasts. 

DIAGNOSIS. — The  diagnosis  depends  entirely  upon  the  results 
of  the  blood  examination.  The  great  increase  in  the  absolute  number 
of  white  corpuscles  with  the  presence  of  large  numbers  of  myelocytes 
and  other  cells  of  myeloblastic  origin,  is  necessary  for  a  diagnosis. 
Such  a  finding  excludes  all  other  conditions  characterized  by  progres- 
sive anemia  with  marked  splenic  enlargement. 

PROGNOSIS. — The  disease  is  eventually  fatal,  although  long 
remissions  may  occur.  The  average  duration  in  adults  is  from  two 
to  four  years.  Death  occurs  from  general  exhaustion,  from  terminal 
infection,  or  from  hemorrhage.  Too  much  hope  should  not  be  built 
upon  the  remissions,  which  are  often  followed  by  exacerbations  of  a 
more  acute  type. 
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TREATMENT  OF  LEUKEMIA 

There  is  at  present  no  evidence  that  any  form  of  treatment  can 
obtain  more  than  a  tempK)rary  amelioration  of  the  symptoms.  The 
apparent  efifects  of  treatment  are  more  marked  in  the  chronic  than 
in  the  acute  forms. 

Three  methods  of  treatment  have  been  widely  advocated  in  leu- 
kemia. These  are  (i)  the  administration  of  arsenic;  (2)  treatment 
with  the  Roentgen  ray;  (3)  the  administration  of  benzol.  There 
are  reports  of  temporary  improvement  following  the  use  of  all  three 
methods  of  treatment.  In  considering  the  value  of  such  reports  it 
must  not  be  forgotten  that  leukemia,  especially  in  its  chronic  forms, 
often  shows  spontaneous  temporary  remissions.  The  evidence  in 
favor  of  the  value  of  arsenic  and  of  X-ray  treatment  is  less  striking 
than  that  in  favor  of  the  use  of  benzol,  although  many  cases  of  tem- 
porary improvement  under  radiotherapy  have  been  reported.  The 
majority  of  roentgenologists  at  the  present  time  do  not  recommend 
the  use  of  this  treatment  as  holding  out  much  hope  of  benefit.  There 
is  no  reason,  however,  why  radiotherapy  should  not  be  tried.  The 
administration  of  benzol  appears  to  be  the  method  of  treatment 
which  gives  the  best  prospects  of  temporary  amelioration  of  the 
symptoms.  Indeed,  a  certain  number  of  cases  have  been  reported 
as  cured,  but  the  interval  following  the  apparent  cure  has  been  too 
short  to  permit  the  drawing  of  a  final  conclusion.  There  is  no  doubt, 
however,  that  benzol  will  in  the  majority  of  chronic  cases,  and  in 
some  acute  cases,  cause  a  marked  reduction  in  the  number  of  white 
cells  in  the  blood,  and  this  reduction  of  the  white  cells  is  accompanied 
by  all  the  evidences  of  temporary  improvement  in  the  general  con- 
dition. Benzol  appears  to  act  directly  on  the  hematopoietic  tissues, 
although  the  physiological  action  of  the  drug  is  not  fully  understood. 
There  is  no  doubt  that  benzol  in  improper  dosage  may  have  a  danger- 
ous toxic  action.  Furthermore,  a  number  of  writers  have  brought 
out  the  fact  that  the  reduction  in  the  number  of  white  corpuscles 
caused  by  the  giving  of  benzol  may  go  too  far  and  may  be  accom- 
panied by  dangerous  symptoms.  The  reduction  does  not  cease  im- 
mediately when  the  benzol  is  omitted.  For  this  reason  benzol  should 
be  given  very  cautiously,  the  patient  being  under  the  closest  super- 
vision as  to  his  general  condition,  and  daily  examinations  of  the 
blood  should  be  made.  Many  writers  beUeve  that  the  giving  of 
benzol  should  be  omitted  when  the  white  count  appears  to  show  a 
progressive  fall.  At  any  rate,  the  administration  of  benzol  should 
not  be  continued  after  the  white  count  has  fallen  to  25,000. 

The  dose  of  benzol  which  is  safe  and  yet  which  will  produce  the 
desired  effect,  is  still  a  subject  of  discussion.  The  preponderance  of 
evidence  seems  to  show  that  doses  of  3  minims  three  times  daily,  are 
safe  to  begin  with  in  children,  and  that  if  the  desired  effect  is  not 
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produced,  the  dosage  may  be  cautiously  increased,  with  careful 
watching  of  the  urine  and  of  the  general  condition  of  the  patient. 
There  is  evidence  that  benzol  will  produce  temporary  improvement 
not  only  in  the  blood,  but  also  a  diminution  in  the  size  of  the  spleen 
or  lymphnodes,  and  that  cases  which  have  resisted  X-ray  treatment 
will  sometimes  improve  under  benzol  therapy.  There  is  no  doubt 
that  benzol  may  be  a  somewhat  dangerous  remedy,  and  its  final 
value  is  still  under  discussion.  The  remaining  treatment  of  leukemia 
is  wholly  symptomatic,  and  resembles  that  of  anemias  of  the  same 
severity.    Transfusion  may  be  of  value  when  hemorrhages  develop. 

PROBLEMS  AND  RESEARCH 

The  problem  of  the  etiology  of  leukemia  is  being  extensively  studied. 
Some  writers  believe  that  the  disease  is  best  classified  with  the  sar- 
comas. The  tendency  of  the  last  few  years,  however,  is  to  regard 
leukemia  as  a  manifestation  of  infection.  Some  investigators  believe 
that  it  represents  an  infection  sui  generis^  while  others  believe  that 
the  disease  is  a  sequel  or  accompaniment  of  established  infections. 
In  favor  of  the  first  view  are  some  reports  of  the  isolation  from  the 
lesions  of  the  disease  of  a  peculiar  diphtheroid  microorganism  re- 
sembling that  which  occurs  so  constantly  in  Hodgkin's  disease. 
Simon  and  Judd  have  rep>orted  such  a  finding  in  acute  leukemia, 
and  Steele  has  repK)rted  a  similar  finding.  In  favor  of  the  second 
view  are  rep)orts  of  the  cultivation  of  various  known  microorganisms, 
including  staphylococci  and  streptococci,  in  cases  of  leukemia.  As, 
however,  the  lymphnodes  and  spleen  frequently  contain  such  organ- 
ismSy  these  findings  are  by  no  means  conclusive  evidence  of  an 
etiological  relationship. 

One  difficulty  which  has  attended  the  establishment  of  an  infec- 
tious origin  for  leukemia  has  been  this,  that  inoculation  of  human 
material  into  animals  has  been  followed  by  negative  results.  Von 
Hanseman  believes  leukemia  to  represent  a  manifestation  of  infection 
like  gumma,  which  is  not  inoculable.  Successful  inoculation  experi- 
ments have  been  carried  out  with  the  virus  of  chicken  leukemia. 
Research  is  also  being  carried  out  with  studies  of  the  agglutinating 
p)ower  of  the  blood  in  leukemia  toward  various  microorganisms.  Meta- 
boh'sm  studies  in  leukemia  are  also  being  carried  on. 

The  status  of  the  benzol  treatment  has  already  been  discussed. 
It  has  certainly  not  proved  to  be  all  that  it  promised,  and  much 
further  knowledge  is  necessary  before  we  can  assign  to  benzol  its 
final  place  in  the  treatment  of  the  disease. 

CONGENITAL  FAMILIAL  HEMOLYTIC  ICTERUS 

•  This  is  a  rare  disease.    It  is  hereditary  and  in  some  instances 
has  been  traced  through  several  generations.    The  few  autopsies 
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which  have  been  made  show  no  other  notable  lesions  than  a  simple 
hypertrophy  of  the  spleen.  The  principal  symptoms  are  jaundice 
and  splenic  enlargement.  The  jaimdice  is  a  true  hemolytic  icterus, 
not  merely  a  pigmentation  of  the  skin.  In  addition  to  jaundice  there 
is  moderate  anemia,  urobUinuria,  and  sUght  enlargement  of  the  Hver. 
The  disease  lasts  throughout  life  without  much  effect  upon  the  general 
condition.  Although  rare,  it  must  be  considered  when  an  apparent 
icterus  neonatorum  exists,  and  also  in  the  differential  diagnosis  of 
diseased  conditions  with  splenic  enlargement. 


11.  DISEASES  OF  THE  SPLEEN 

ENLARGEMENT  OF  THE  SPLEEN 

(The  Splenomegalies) 

Microscopic  lesions  of  the  spleen  both  of  toxic  and  of  infectious 
origin  are  frequently  found  post-mortem  in  many  recognized  diseased 
conditions.  From  the  clinical  point  of  view  the  only  lesion  of  the 
spleen  of  importance  is  enlargement.  Enlargement  of  the  spleen  is 
particulariy  conmion  in  early  life,  especially  in  infancy.  Most  of 
the  splenomegalies  do  not  represent  a  primary  disease  of  the  spleen, 
but  represent  lesions  which  are  secondary  to  well  recognized  diseases. 
Splenomegalies  may  be  acute  or  chronic.  In  the  acute  splenomegalies 
the  enlargement  is  due  partly  to  hyperemia  and  partly  to  hyperplasia 
of  the  splenic  pulp.  The  principal  diseases  in  which  acute  spleno- 
megaly is  seen  are  certain  of  the  acute  infections,  particularly  typhoid 
fever  and  malaria.  A  moderate  degree  of  acute  splenic  enlargement 
is  also  seen  at  times  in  general  sepsis,  ulcerative  endocarditis  and 
pneumonia.  In  all  these  cases  the  spleen  is  rather  soft  to  palpation, 
and  it  may  show  a  notable  change  in  size  from  day  to  day. 

Chronic  enlargement  of  the  spleen  is  also  a  very  common  manifes- 
tation of  infections  or  intoxications  of  known  etiology.  It  is  also  a 
conmion  manifestation  in  the  diseased  conditions  primarily  affect- 
ing the  blood,  which  have  just  been  described.  The  conditions  in 
which  enlargement  of  the  spleen  is  seen  most  often  in  early  life  are 
the  following:  i.  In  rickets.  2.  In  certain  of  the  severer  forms  of 
anemia.  3.  In  leukemia.  4.  In  Hodgkin's  disease  (pseudoleukemia). 
5.  In  chronic  passive  congestion  due  to  diseases  of  the  heart  and 
limgs.  6.  In  congenital  syphilis.  7.  The  amyloid  spleen  seen  in  con- 
nection with  amyloid  disease  of  the  liver  and  kidneys  in  chronic  sup- 
purative processes.  8.  In  certain  cases  in  which  the  spleen  is  involved 
in  tuberculosis.     9.  In  congenital  and  familial  hemolytic  jaundice. 

Rarer  causes  of  splenic  enlargement  are  echinococcus  cyst  of  the 
spleen,  the  tropical  splenomegaly  of  kala-azar,  and  the  ague  cake, 
which  follows  repeated  malarial  infections.  In  all  these  conditions, 
the  splenic  enlargement  is  merely  a  symptom  of  the  underlying 
disease,  and  the  recognition  of  its  cause  depends  upon  the  diagnosis 
of  the  primary  affection. 

There  are  two  types  of  chronic  splenomegaly  which  are  generally 
considered  to  represent  primary  diseases  of  the  spleen  itself.  These 
conditions,  though  rare,  are  sometimes  seen  in  children.  They  are 
Banti's  disease  and  splenomegaly  of  the  Gaucher  type. 
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BANTFS  DISEASE 

(Primary  Splenomegaly  with  Secondary  Hepatic  Cirrhosis; 
Primary  Splenomegaly  with  Anemia) 

This  condition  has  been  confused  both  with  the  anemias  with 
splenic  enlargement,  and  with  the  pseudoleukemias.  It  is  differen- 
tiated from  the  former  by  the  fact  that  in  Banti's  disease  there  is 
every  evidence  that  the  primary  lesion  is  in  the  spleen  rather  than 
in  the  blood,  or  in  any  other  part  of  the  bloodnnaking  apparatus. 
The  lesion  in  the  spleen  does  not  differ  from  that  seen  in  the  von 
Jaksch's  type  of  anemia,  being  a  simple  hypertrophy.  For  this 
reason  cases  of  Banti's  disease  occurring  in  infancy  have  often  been 
confounded  with  von  Jaksch's  anemia,  although  there  is  every  evi- 
dence that  the  etiology  is  wholly  different,  and  that  Banti's  disease 
represents  a  primary  affection  of  the  spleen.  Banti's  disease  is 
differentiated  from  the  pseudoleukemias  in  that  the  lesion  of  the 
spleen  is  a  simple  hyperplasia  and  does  not  show  the  peculiar  micro- 
scopic anatomy  characteristic  of  Hodgkin's  disease.  Although  rare, 
Banti's  disease  is  sometimes  seen  in  early  life,  and  its  recognition 
is  peculiarly  important  for  the  welfare  of  the  patient,  because  if  a 
correct  diagnosis  be  made  in  the  early  stage  of  the  disease,  splenec- 
tomy may  be  performed,  resulting  in  a  complete  cure. 

ETIOLOGY. — The  cause  of  Banti's  disease  is  unknown.  It  is 
probable,  as  stated  above,  that  the  condition  is  primarily  a  disease 
of  the  spleen,  leading  to  an  intoxication  that  causes  a  secondary 
cirrhosis  of  the  liver. 

PATHOLOGICAL  ANATOMY.— In  the  cases  that  have  come  to 
autopsy,  the  spleen  has  shown  the  ordinary  lesion  of  chronic  h}rper- 
plasia  with  fibrous  thickening  of  the  splenic  pulp  and  atrophy  of 
the  Malpighian  bodies.  There  is  also  a  moderate  grade  of  atrophic 
cirrhosis  of  the  liver. 

SYMPTOMS. — The  disease  develops  gradually  and  its  progress 
is  usually  described  in  three  stages.  In  the  first  stage  there  is  a 
gradually  increasing  splenic  enlargement,  at  first  without  any  other 
symptoms.  Later,  the  blood  shows  the  characteristics  of  a  secon- 
dary anemia,  with  diminution  of  the  number  of  red  corpuscles,  and 
low  color  index,  and  either  no  marked  change  in  the  white  corpus- 
cles, or  else  a  leukopenia  with  a  relative  lymphocytosis.  The  liver 
in  this  stage  may  show  a  slight  enlargement,  but  there  is  usually 
no  jaundice. 

The  second  stage  is  characterized  by  the  development  of  jaimdice 
and  gastro-intestinal  symptoms.  The  anemia  increases  rapidly,  the 
patient  loses  weight  and  a  progressive  cachexia  begins. 

In  the  third  stage  the  most  prominent  symptom  is  the  ascites, 
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caused  by  the  secondary  cirrhosis  of  the  liver.  There  are  also  apt 
to  be  hemorrhages  from  the  esophagus  or  intestines,  and  cachexia 
becomes  very  marked,  the  patient  eventually  dying  of  exhaustion 
or  from  hemorrhage. 

DIAGNOSIS. — The  recognition  of  Banti's  disease  is  particularly 
difficult  in  infancy  and  early  childhood.  In  older  patients,  anemic 
conditions  are  not  so  likely  to  be  characterized  by  marked  splenic 
enlargement,  and  consequently  even  in  the  early  stage  of  the  disease, 
before  the  characteristic  jaundice  and  ascites  have  developed,  the 
combination  of  anemia  with  splenic  enlargement  is  very  significant. 
In  young  children,  however,  the  type  of  anemia  described  as  anemia 
infantum  pseudoleukemica  closely  resembles  Banti's  disease.  It  is 
distinguished  from  Banti's  disease  in  that  in  the  latter  the  splenic 
enlargement  precedes  the  development  of  a  severe  anemia,  and  is 
often  marked  before  the  blood  shows  any  very  notable  changes. 
Nevertheless,  cases  of  Banti's  disease  in  young  children  can  often 
not  be  distinguished  from  the  anemias  with  splenic  enlargement 
until  the  later  stages  of  the  disease  have  developed,  and  in  these 
later  stages  splenectomy  as  a  means  of  cure  does  not  present  so 
favorable  an  outlook.  It  should  be  remembered  in  this  connection 
that  anemia  with  splenic  enlargement  is  a  very  common  syndrome  in 
early  life,  being  seen  not  only  in  anemic  conditions  of  unknown 
cause,  but  also  in  rickets  and  other  conditions  of  known  cause  asso- 
ciated with  anemia.  Banti's  disease,  on  the  other  hand,  is  very 
rare  at  this  age.  It  is  best  therefore  to  consider  cases  of  anemia 
with  splenic  enlargement  occurring  in  the  first  three  or  four  years 
of  life  to  be  due  to  causes  affecting  the  blood  rather  than  to  causes 
affecting  the  spleen,  unless  the  clinical  picture  of  Banti's  disease  with 
marked  splenic  enlargement  preceding  the  anemia  is  very  pronounced. 

It  is  sometimes  diflScult  to  distinguish  Banti's  disease  from  primary 
cirrhosis  of  the  liver  with  secondary  stasis  of  the  spleen.  Both  con- 
ditions are  rare  in  early  life.  In  primary  hepatic  cirrhosis  ascites  is 
an  earlier  symptom,  and  anemia  and  cachexia  are  not  so  pronounced. 
Myeloid  leukemia  is  easily  ruled  out  by  examination  of  the  blood. 

Other  diseased  conditions  to  be  excluded  in  making  a  diagnosis 
of  Banti's  disease  are  the  various  secondary  splenomegalies  enumerated 
above,  particularly  the  splenic  enlargement  of  congenital  syphilis,  that 
of  tuberculosis,  and  that  of  Hodgkin^s  disease. 

PROGNOSIS. — The  outlook  in  Banti's  disease  is  unfavorable 
without  proper  treatment. 

TREATMENT. — In  Banti's  disease  splenectomy  should  be  per- 
formed. 

On  account  of  the  comparative  seriousness  of  the  operation,  great 
care  should  be  used  in  making  the  diagnosis.    All  other  possible 
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causes  of  splenomegaly  should  be  carefully  excluded.  There  is,  of 
course,  a  certain  amount  of  immediate  operative  risk  attending 
splenectomy.  If,  however,  the  patient  survives  the  operation,  the 
outlook  for  permanent  cure  is  extremely  good,  particularly  if  the 
operation  be  performed  in  the  earlier  stages  of  the  disease. 

PROBLEMS  AND  RESEARCH.— The  principal  problem  con- 
nected with  Banti's  disease  is  that  of  etiology.  The  investigations 
now  being  made  are  similar  in  character  to  those  which  are  being 
carried  out  with  the  leukemias  and  pseudoleukemias. 

GAUCHER'S  TYPE  OF  SPLENOMEGALY 

This  condition  has  often  been  described  as  a  variety  of  Band's 
disease,  but  it  is  probable  that  it  is  wholly  different  in  etiology  and 
pathogenesis. 

ETIOLOGY. — ^The  cause  of  the  condition  is  unknown.  It  is  very 
rare,  and  there  are  some  instances  p>ointing  to  heredity  as  a  factor. 
There  is  no  connection  with  tuberculosis  or  syphilis. 

PATHOLOGICAL  ANATOMY.— The  enlargement  of  the  spleen 
is  due  to  the  accimiulation  of  very  large  cells  resembling  endothelial 
cells.  The  latest  studies  suggest  that  these  cells  are  of  connective 
tissue  rather  than  of  endothelial  origin.  As  similar  groups  of  cells 
are  found  in  the  liver,  bone-marrow  and  lymplmodes,  it  is  probable 
that  the  disease  involves  the  whole  "leukopK)ietic  system,  as  does 
leukemia. 

SYMPTOMS. — The  disease  is  characterized  clinically  by  chronic 
splenomegaly,  enlargement  of  the  liver,  moderate  anemia,  and  a 
peculiar  brownish  or  grayish  discoloration  of  the  skin. 

DIAGNOSIS. — The  condition  is  distinguished  from  Banti's  disease 
by  its  hereditary  features  and  by  the  pigmentation  of  the  skin.  In 
Addison's  disease  there  is  neither  splenomegaly  nor  enlargement  of 
the  liver. 

PROGNOSIS. — The  disease  is  much  less  progressive  and  fatal 
than  is  Banti's  disease. 

TREATMENT. — None  is  indicated  unless  definite  symptomatic 
indications  arise. 


III.  DISEASES  OF  THE  LYMPHNODES 

In  early  life  as  compared  with  adult  life,  the  lymphoid  tissue  is 
relatively  well  developed.  This  is  particularly  the  case  with  the 
tonsils  and  adenoids,  but  is  also  true  of  the  external  and  internal 
lymphnodes  and  of  the  lymphoid  follicles  in  the  intestine  and  in 
other  parts  of  the  body.  This  relative  good  development  of  the 
lymphadenoid  tissue  is  so  marked  a  peculiarity  of  early  life  that 
it  becomes  difficult  at  times  to  draw  the  line  between  the  normal 
and  the  abnormal.  Furthermore,  the  degree  of  development  of  the 
lymphadenoid  tissue  varies  in  individual  children.  Certain  children 
have  from  birth  a  development  of  lymphadenoid  tissue,  which  com- 
pared with  the  average  is  excessive.  This  congenital  lymphadenoid 
over-development  is  a  constitutional  peculiarity  of  the  individual 
child,  and  heredity  is  a  common  etiological  factor.  Frequently  the 
parents  of  such  children  showed  in  early  life  the  same  peculiarity, 
and  it  is  not  uncommon  to  find  a  relative  overdevelopment  of  the 
lymphnodes  in  all  the  children. 

Another  peculiarity  of  the  lymphadenoid  tissue  in  early  life  is  a 
tendency  toward  hyperplasia  from  comparatively  slight  causes.  This 
also  is  a  normal  condition  peculiar  to  early  life  and  is  most  marked 
in  infancy,  becoming  progressively  less  as  the  child  grows  older. 
Individual  children  also  show  variations  in  this  tendency  toward 
lymphadenoid  h>perplasia  from  slight  cause,  and  these  variations  also 
represent  constitutional  peculiarities  in  which  heredity  plays  an  im- 
portant part.  In  infancy  and  early  childhood,  the  lymphnodes  con- 
nected with  the  gastro-intestinal  and  the  bronchial  mucous  mem- 
branes are  particularly  susceptible  to  the  causes  •which  produce 
hyperplasia.*  As  the  child  grows  older,  retrograde  changes  occur  in 
the  various  groups  of  lymphnodes,  causing  a  diminution  in  the  size 
of  the  nodes,  and  with  it  a  diminution  in  the  tendency  toward  en- 
largement from  comparatively  slight  causes.  The  lymphnodes  con- 
nected with  the  digestive  tract,  which  are  situated  in  the  mesentery 
and  in  the  retroperitoneal  tissues,  are  the  first  to  diminish,  the  retro- 
grade changes  usually  beginning  after  the  second  year,  the  relative 
enlargement  disappearing  by  the  sixth  year.  The  bronchial  group  of 
lymphnodes  are  next  in  order  in  undergoing  retrograde  change. 
Consequently  in  later  childhood  it  is  the  tonsils  and  other  lymphnoid 
tissue  of  the  pharynx  and  the  cervical  lymphnodes  which  show  the 
greatest  relative  enlargement  and  which  are  most  susceptible  to 
further  enlargement  from  various  causes.     These  groups  of  lymph- 
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adenoid  tissue  do  not  begin  to  undergo  retrograde  changes  until  after 
the  seventh  year,  the  adult  condition  not  being  reached  until  about 
the  age  of  puberty. 

ACUTE  LYMPHADENITIS 

This  is  a  condition  in  which  an  acute  inflammatory  reaction  takes 
place  in  the  lymphadenoid  tissue. 

ETIOLOGY. — The  cause  of  acute  lymphadenitis  is  infection.  The 
inflammatory  changes  in  the  lymphadenoid  tissue  may  be  caused 
by  the  presence  in  the  tissue  of  the  infecting  microorganisms,  or  by 
the  bacterial  toxins  brought  to  the  lymphadenoid  tissue  by  the  lym- 
phatics which  drain  the  infected  area.  When  the  process  is  caused 
by  the  actual  presence  of  bacteria,  the  microorganisms  enter  through 
the  mucous  membrane  or  skin  and  are  brought  to  the  lymphnodes 
by  the  lymphatics.  In  the  majority  of  cases  the  infection  of  the 
lymphnodes  is  secondary,  the  primary  site  of  the  infection  being 
the  mucous  membrane  or  the  skin.  In  some  cases,  however,  the 
infection  of  the  lymphnodes  is  primary,  the  microorganisms  reaching 
the  lymphadenoid  tissue  without  causing  any  lesions  of  the  mucous 
membrane  or  skin  at  the  point  of  entrance.  When  the  acute  inflam- 
mation of  the  lymphadenoid  tissue  is  due  to  toxins  without  the 
actual  presence  of  bacteria,  the  process  is  always  secondary  to  the 
infectious  lesions  in  the  region  drained  by  the  lymphatics  leading 
to  the  lymphnodes  involved. 

Acute  lymphadenitis  occurs  most  often  in  connection  with  infec- 
tions of  the  mucous  membrane,  particularly  that  of  the  pharynx. 
It  is  therefore  the  cervical  lymphnodes  which  are  most  often  in- 
volved. Acute  cervical  lymphadenitis  is  a  common  complication  of 
such  infections  as  diphtheria,  scarlet  fever,  measles  and  influenza, 
in  all  of  which  diseases  the  pharynx  is  the  seat  of  inflanmiation.  It 
is  also  seen  accompanying  the  acute  catarrhal  infections  of  the  tonsils 
and  pharynx.  It  is  also  seen  in  connection  with  lesions  of  the  mouth, 
such  as  ulcerative  stomatitis  or  carious  teeth,  and  in  connection  with 
infections  of  the  ears,  nose  and  eyes.  It  is  sometimes  seen  in  con- 
nection with  eczema  and  with  infectious  lesions  of  the  scalp.  Acute 
axillary  lymphadenitis  may  occur  with  any  infectious  lesion  of  the 
upper  extremities,  such  as  vaccination,  or  septic  infection  of  the 
hand.  Acute  inguinal  lymphadenitis  is  most  often  due  to  an  infec- 
tion of  the  external  genitals,  particularly  vulvovaginitis  and  balanitis. 
It  is  also  seen  in  localized  septic  infections  of  the  skin  of  the  lower 
extremities. 

Acute  lymphadenitis  of  the  internal  lymphnodes,  notably  the 
bronchial  and  mesenteric  groups,  is  also  not  uncommon  in  connec- 
tion with  infections  of  the  mucous  membrane  of  the  lungs  or  intes- 
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tine.  Acute  inflammation  of  tiiese  internal  lymphnodes,  however, 
is  not  often  to  be  recognized  clinically,  as  it  presents  no  symptoms 
which  can  be  distinguished  from  those  of  the  primary  disease. 

The  microorganisms  most  commonly  associated  with  acute  lymph- 
adenitis are  the  streptococcus,  staphylococcus,  pneumococcus,  and 
the  bacillus  of  influenza. 

PATHOI-OGICAL  ANATOMY.— The  inflammatory  process  in 
the  lymphnodes  may  be  non-suppurative  or  suppurative,  according 
to  the  character  and  virulence  of  the  infection  and  the  susceptibility 
of  the  lymphadenoid  tissue.  Suppuration  can  only  occur  when  the 
bacteria  are  actually  present  in  the  lymphadenoid  tissue.  In  the 
non-suppurative  cases,  which  can  occur  either  from  the  presence  of 
bacteria  or  from  the  absorption  of  toxins,  the  changes  are  confined 
to  acute  congestion,  serous  exudation,  and  active  hyperplasia  of  the 
lymphadenoid  elements,  with  some  exudation  of  polymorphonuclear 
or  of  endothehal  leukocytes.  The  process  terminates  by  resolution. 
In  suppurative  lymphadenitis,  the  lymphnode  becomes  the  seat  of 
an  abscess,  which  eventually  tends  to  open  externally.  There  is 
usually  also  considerable  inflammation  in  the  surrounding  cellular 
tissue. 

Suppurative  inflammation  is  more  common  in  infancy  than  in 
later  childhood.  In  older  children,  suppurative  lymphadenitis  occurs 
most  frequently  in  connection  with  scarlet  fever,  is  sometimes  seen 
with  diphtheria,  but  rarely  occurs  in  connection  with  the  ordinary 
catarrhal  inflammations  of  the  pharynx  and  tonsils.  Suppurative 
lymphadenitis  is  usually  unilateral.  Non-suppurativ^e  h^nphadenitis 
may  be  either  unilateral  or  bilateral. 

SYMPTOMS. — In  non-suppurative  lymphadenitis  there  is  very 
little  or  no  constitutional  disturbance.  The  nodes  become  acutely 
enlarged,  and  are  hard  and  tender.  There  is  no  reddening  of  the 
skin,  and  fluctuation  is  not  present.  There  may  be  some  fever. 
The  swelling  usually  subsides  slowly  in  a  few  weeks.  In  suppurative 
lymphadenitis,  the  most  typical  cases  of  which  occur  in  infancy, 
there  are  present  at  first  the  symptoms  of  the  original  disease.  Acute 
lymphadenitis  manifests  itself  first  by  the  appearance  of  a  tumor. 
The  nodes  most  frequently  afi'ected  are  those  of  the  deep  cervical 
group,  and  the  tumor  appears  most  often  just  below  the  angle  of  the 
jaw  at  the  anterior  border  of  the  sternocleidomastoid  muscle.  In 
the  acute  specific  infections  the  tumor  appears  during  the  height  of 
the  disease,  increases  rapidly  in  size,  and  quickly  shows  signs  of  soft- 
ening. When  acute  suppurative  lymphadenitis  accompanies  the 
catarrhal  infections  of  the  throat  in  infancy,  the  swelling  is  not  so 
rapid,  but  continues  after  the  catarrhal  process  in  the  throat  has 
begun  to  subside.    The  tumor  is  at  first  hard  and  tender,  and  if 


Acute  Lymphadenitis  599 

there  is  marked  inflammation  of  the  surrounding  tissue,  there  may 
be  pain  and  heat.  The  tumor  increases  imtil  it  reaches  the  size  of 
a  walnut  or  of  a  hen's  egg.  Fluctuation  usually  appears  by  the  end 
of  the  second  week,  but  sometimes  is  not  seen  imtil  the  third  or 
fourth  week.  There  may  be  reddening  of  the  skin  over  the  swelling. 
In  the  majority  of  cases  there  is  only  moderate  fever  and  very  little 
constitutional  disturbance.  In  some  cases,  however,  particularly  in 
young  mfants,  there  may  be  high  fever  ranging  from  102°  F.  to  104''  F., 
with  marked  constitutional  symptoms,  and  sometimes  with  severe 
prostration.  The  symptoms  of  axillary  and  of  inguinal  lymphadenitis 
are  similar  to  those  of  the  more  common  cervical  form. 

DIAGNOSIS. — The  recognition  of  acute  lymphadenitis  is  very 
easy.  The  acuteness  of  the  process  with  the  tenderness  and  other 
signs  of  an  inflammatory  reaction  differentiate  the  condition  from 
most  other  enlargements  of  the  cervical  lymphnodes.  The  disease 
is  most  frequently  mistaken  for  mumps,  in  which  also  an  acute  tender 
swelling  in  the  cervical  region  occurs.  With  careful  examination, 
however,  the  differentiation  from  mumps  is  not  difl&cult.  The 
swelling  in  mumps  extends  up  in  front  of  the  lobe  of  the  ear,  a  con- 
dition which  is  never  seen  in  lymphadenitis. 

It  is  necessary  not  only  to  recognize  the  disease  as  an  acute  inflam- 
mation of  the  cervical  lymphnodes,  but  also  to  distinguish  the  sup- 
purative from  the  non-suppurative  form.  When  fluctuation  on  pal- 
pation of  the  tumor  can  be  detected,  there  can  be  no  doubt  as  to 
the  diagnosis,  as  no  other  condition  produces  so  acute  an  inflam- 
matory reaction  with  softening.  In  the  majority  of  cases,  however, 
even  when  suppuration  has  occurred,  it  is  deep  in  the  tissues,  and 
the  surroimding  inflammatory  induration  is  so  great  that  fluctuation 
cannot  be  detected.  It  is  important  to  remember  in  this  connection 
that  apart  from  the  specific  infections,  acute  suppurative  cervical 
lymphadenitis  is  essentially  a  disease  of  infancy.  Evidences  of  in- 
volvement of  the  surrounding  cellular  tissue  point  toward  suppura- 
tion. The  presence  of  marked  fever  or  of  constitutional  disturbance 
is  also  significant. 

PROGNOSIS. — The  prognosis  of  acute,  lymphadenitis,  whether 
suppurative  or  non-suppurative,  is  good.  There  is  little  or  no  ten- 
dency for  the  infection  to  extend  into  other  tissues,  or  to  cause  a 
general  sepsis.  In  the  non-suppurative  cases  the  swelling  subsides 
in  from  four  to  six  weeks,  but  a  small  tumor  may  persist  for  several 
months.  In  suppurative  cases,  the  abscess,  after  being  opened, 
heals  rapidly,  a  permanent  sinus  being  rare,  and  complete  recovery 
occurs  in  about  the  same  time  as  in  the  cases  terminating  by  resolution. 

TREATMENT.— All  acute  catarrhal  infections  of  the  mucous 
membranes  should  receive  proper  treatment  as  a  prophylactic  measure 
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against  acute  lymphadenitis.  The  measures  used  are  careful  syring- 
ing, and  pharyngeal  or  nasal  spraying. 

In  the  stage  of  acute  inflammation,  before  it  has  become  evident 
whether  or  not  suppuration  has  occurred,  the  ice  bag  should  be  kept 
continuously  applied  to  the  swelling.  It  is  doubtful  whether  this 
measure  has  much  influence  in  preventing  suppuration,  but  it  is 
useful  for  the  relief  of  pain.  In  some  cases  young  children  dislike 
and  resist  the  ice  bag,  and  under  such  circumstances  it  is  not  worth 
while  to  insist  on  its  use.  The  use  of  "  antiphlogistine "  makes  a 
gteat  impression  of  benefit  on  the  child^s  parents,  but  does  no  real 
good.  The  same  is  true  of  painting  with  iodin,  or  of  inunctions  with 
the  oleate  of  mercury  or  any  other  ointment. 

When  the  progress  of  the  case  suggests  that  suppuration  has  begun, 
hot  applications  should  be  used  instead  of  the  ice  bag  for  the  relief 
of  pain.  It  is  probable  that  this  procedure  hastens  the  pointing  of 
the  abscess. 

Except  in  certain  exceptional  cases  with  constitutional  disturb- 
ance severe  enough  to  be  threatening,  incision  should  be  deferred 
until  the  abscess  points.  If  this  is  done,  refilling  is  rare,  and  the 
abscess  heals  promptly  under  proper  aseptic  treatment.  Curetting 
may  be  necessary  in  rare  cases  with  much  broken  down  tissue. 

In  non-suppurating  cases  due  to  carious  teeth,  eczema,  ulcerative 
stomatitis,  or  balanitis,  treatment  of  the  primary  causes  produces  a 
rapid  subsiding  of  the  swelling. 

CHRONIC  LYMPHADENITIS 

A  generalized  enlargement  of  the  lymphnodes  is  very  common  both 
in  infancy  and  childhood.  It  represents  a  very  typical  reaction  to 
disturbance  of  the  general  nutrition.  It  is  so  common  as  to  be  prac- 
tically universal  in  children  reared  under  faulty  hygienic  surround- 
ings, whether  in  institutions  or  in  crowded  tenements.  It  may  be 
caused  by  anything  which  produces  malnutrition,  or  lowers  the  vitality 
of  the  tissues.  It  is  seen  in  chronic  gastro-intestinal  disease,  in 
anemia,  and  in  rickets. 

It  is  not  to  this  generalized  hyperplasia  of  the  lymphadenoid  tissue 
that  the  term  chronic  lymphadenitis  is  here  applied,  but  to  more 
localized  lymphnode  enlargement  involving  particular  groups  of 
nodes.  Both  the  external  and  the  internal  lymphnodes  may  be 
involved  in  this  process,  but  chronic  lymphadenitis  of  the  internal 
lymphnodes,  imless  tuberculous,  cannot  often  be  recognized  clinic- 
ally, and  only  the  external  groups  will  be  considered. 

The  condition  is  less  common  than  acute  lymphadenitis,  and  is 
seen  mainly  in  infants  and  young  children.  The  process  is  a  simple 
hyperplasia,  which  is  neither  syphilitic  nor  tuberculous.  It  is  usu- 
ally the  cervical  lymphnodes  which  are  involved. 
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ETIOLOGY. — The  enlargement  is  due  to  the  absorption  of  irri- 
tating products  from  some  area  of  inflammation  drained  by  the 
lymphatics  involved.  It  may  follow  one  or  several  attacks  of  acute 
lymphadenitis.  It  is  often  due  to  chronic  inflammation  of  the  mucous 
membrane  or  skin.  It  is  seen  with  chronic  pharyngitis,  diseased 
adenoids  or  tonsils,  eczema,  and  pediculosis  of  the  scalp. 

SYMPTOMS.— The  nodes  on  both  sides  of  the  neck  are  usually 
involved,  usually  a  group  rather  than  a  single  node.  The  swelling 
is  less  than  in  acute  lymphadenitis,  and  less  than  in  most  cases  of 
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tuberculous  lymphadenitis.  The  swelling  increases  slowly  for  a  few 
months,  remains  stationary  for  a  few  months  more,  then  very  slowly 
subsides.  There  is  no  tendency  to  suppuration  or  caseation,  no 
tenderness,  and  no  constitutional  disturbance. 

DIAGNOSIS.  Tuberculous  Lymphadenitis. — Simple  chronic  lymph- 
adenitis is  most  frequently  confounded  with  tuberculosis.  The  chief 
points  in  the  differential  diagnosis  are  found  in  its  usual  occurrence 
in  very  young  children  at  an  age  when  tuberculosis  of  the  cervical 
lymphnodes  is  uncommon,  in  the  evidence  of  a  primary  cause  to 
which  the  chronic  lymphadenitis  is  secondary,  in  the  absence  of 
caseation,  suppuration  and  periadenitis,  and  finally,  in  the  greater 
influence  of  general  tonic  treatment.  The  nodes  in  simple  lymph- 
adenitis are  movable,  and  do  not  become  adherent  either  to  the 
skin  or  to  the  deeper  tissues.  A  positive  tuberculin  reaction  can 
usually  be  obtained  in  tuberculous  lymphadenitis. 

Bodgkin's  Disease. — Simple  chronic  lymphadenitb  is  distinguished 
less  easily  from  Hodgkin's  disease,  but  in  the  latter  the  enlargement 


602  Diseases  of  the  Lymphnodes 

of  the  nodes  is  greater  and  more  generally  distributed,  the  secondary 
anemia  is  more  pronounced,  and  the  disease  is  of  rare  occurrence  as 
compared  with  chronic  lymphadenitis.  In  doubtful  cases,  excision  and 
examination  of  a  portion  of  the  enlarged  node  will  settle  the  question. 

Syphilitic  Lymphadeniiis. — The  absence  of  other  signs  of  late 
syphilis,  and  the  negative  Wassermann  reaction,  make  the  exclusion 
of  syphilitic  lymphadenitis  comparatively  easy. 

New  Growths, — New  growths  are  usually  to  be  distinguished  by 
their  more  rapid  growth  and  greater  size  and  by  the  absence  of  an 
exciting  cause,  more  positively  by  the  microscopic  examination  of 
a  portion  of  the  node  excised  for  the  purpose  of  diagnosis. 

TREATMENT. — In  the  treatment  of  simple  chronic  lymphade- 
nitis, the  primary  exciting  cause  should  be  removed  if  possible. 
Local  applications  should  be  avoided,  and  general  tonic  treatment 
instituted  by  means  of  cod-liver  oil.  Fowler's  solution,  the  iodid  of 
iron,  good  food,  and  out-of-door  life. 

SYPHILITIC  LYMPHADENITIS 

The  enlargement  of  the  lymphnodes  usually  seen  in  congenital 
syphilis  is  slight  in  degree,  and  generalized  in  distribution.  It  differs 
in  no  way  from  the  generalized  lymphnode  hyperplasia  which  is  so 
common  as  a  result  of  malnutrition.  Occasionally,  however,  there 
is  a  more  marked  enlargement  of  the  cervical  lymphnodes.  This  is 
only  seen  in  the  late  stage  of  childhood.  The  recognition  of  the 
cause  of  the  lymphnode  enlargement  depends  upon  the  finding  of 
other  signs  of  late  congenital  syphilis,  such  as  keratitis,  periostitis, 
and  Hutchinson's  teeth.  The  diagnosis  is  confirmed  by  the  presence 
of  the  Wassermann  reaction  and  the  rapid  subsiding  of  swelling  which 
takes  place  under  antisyphilitic  treatment. 

TUBERCULOUS  LYMPHADENITIS 

Tuberculosis  of  the  internal  lymphnodes,  bronchial  or  mesenteric, 
has  already  been  considered  in  the  general  description  of  tuberculosis 
in  Volume  I.  It  is  these  forms  of  lymphnode  tuberculosis  which  are 
particularly  characteristic  of  the  disease  in  infancy  and  early  childhood. 

Tuberculosis  of  the  external  lymphnodes  is  rare  in  infancy,  but  is 
an  extremely  common  manifestation  of  the  disease  in  later  childhood. 
It  is  seen  most  often  between  the  ages  of  three  and  twelve  years,  and 
in  the  great  majority  of  cases  it  is  the  cervical  lymphnodes  which  are 
involved. 

ETIOLOGY. — Tuberculosis  of  the  cervical  lymphnodes  may  be 
primary,  that  is,  it  may  represent  the  only  tuberculous  lesion  of  the 
body,  or  it  may  be  secondary  to  a  tuberculosis  acquired  in  infancy, 
in  which  the  bronchial  lymphnodes  were  the  ones  first  involved.    The 
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relation  of  tuberculous  cervical  lymphadenitis  to  chronic  tuberculosis 
acquired  in  infancy  is  shown  in  the  diagram  on  page  704  of  Volume  I. 
In  such  cases,  as  will  appear  from  the  diagram,  the  manner  by  which 
the  infection  extends  from  the  lungs  to  the  cervical  lymph  nodes,  is 
through  the  coughing  up  of  tuberculous  material  which  infects  the 
tonsil  or  pharynx,  and  from  there  is  conveyed  by  the  lymphatics  to 
the  cervical  lymphnodes.  It  is  probable,  however,  that  the  majority 
of  cases  of  tuberculous  cervical  lymphnodes  occurring  in  later  child- 
hood represent  the  primary  stage  of  the  disease.  As  in  all  forms  of 
tuberculosis,  there  is  a  primary  lesion  at  the  point  of  entranee,  usually 
in  the  tonsil,  but  the  lesion  cannot  often  be  detected  either  ante- 
mortem  or  post-mortem  by  macroscopic  examination.  One  evidence 
that  tuberculous  cervical  lymphadenitis  with  a  microscopic  lesion  at 
the  point  of  entrance  represents  the  primary  lesion  of  the  disease,  is 
the  fact  that  bovine  tubercle  bacilli  have  been  found  associated  more 
frequently  with  this  form  of  tuberculosis  than  with  any  other.  This 
fact  points  toward  infected  milk  as  being  a  common  cause  of  tuber- 
culous lymphadenitis.  Nevertheless,  the  human  strain  of  tubercle 
bacillus  is  often  found,  and  in  these  cases  the  source  of  the  infection 
is  probably  contact  with  tuberculous  material  coining  from  an  adult 
consumptive,  which  is  conveyed  to  the  throat  of  the  child. 

PATHOLOGICAL  ANATOMY.— The  lesions  found  in  the  cer- 
vical lymphnodes  are  similar  to  the  lesions  of  tuberculosis  in  general, 
and  do  not  require  detailed  description.  Sometimes  one  group,  some- 
times another,  is  first  involved,  but  these  variations  are  not  clinically 
important.  The  most  important  point  in  connection  with  the  path- 
ological anatomy  is  the  fact  that  the  tuberculous  process  shows  two 
rather  distinct  forms.  In  one  form,  the  formation  and  conglomera- 
tion of  tubercles  in  the  lymphadenoid  tissue  takes  place  more  rapidly 
than  in  the  other,  tending  to  early  caseation  and  softening.  There  is 
also  considerable  inflammatory  reaction  both  in  and  around  the  in- 
volved nodes,  the  products  of  the  inflammation  being  mainly  cellular 
with  much  less  new  formation  of  fibrous  tissue.  This  surrounding 
inflammation  causes  the  nodes  to  become  adherent  to  the  skin  or 
to  other  surrounding  tissues,  and  there  may  even  be  a  perinodular 
tuberculous  abscess. 

Whether  or  not  the  tuberculous  process  in  the  lymphnodes  takes 
one  of  these  forms  or  the  other  probably  depends  on  the  particular 
resistance  developed  in  the  tissues  of  the  individual  child.  The  more 
chronic,  fibrous  form  represents  a  higher  degree  of  resistance  than 
does  the  more  rapid  suppurating  form.  In  the  rapid  form,  the 
termination  is  by  extensive  breaking  down,  softening,  and  eventual 
external  discharge.  In  the  more  chronic  form,  the  process  may 
terminate  by  resolution,  and  the  tuberculous  exudate  may  be  ab- 
sorbed, leaving  behind  a  fibrous  cicatrix,  or,  it  may  terminate  by 
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encapsulation  or  calcification.  At  the  age  when  this  form  of  tuber- 
culosis occurs,  the  general  resistance  of  the  body  against  the  spread 
of  the  disease  is  high,  and  consequently  widespread  secondary  lesions, 
such  as  tuberculous  meningitis,  general  miliary  tuberculosis,  or  tuber- 
culous bronchopneumonia,  are  rare.  There  is  also  an  increased 
tendency  toward  recovery  in  the  infected  glands  at  the  age  of  puberty. 

SYMPTOMS. — In  the  majority  of  cases  the  disease  begins  with 
a  very  gradual  enlargement  of  the  cervical  lymphnodes.  In  some 
cases  the  onset  resembles  that  of  acute  non-suppurative  lymph- 
adenitis, Put  the  swelling,  instead  of  subsiding,  persists,  and  may 
gradually  grow  larger.  The  lymphnode  involvement  may  be  uni- 
lateral or  bilateral.  In  many  cases  the  process  appears  to  involve 
both  sides  at  the  start,  but  with  the  progress  of  the  disease  one  side 
outstrips  the  other,  and  the  advanced  changes  are  usually  confined 
to  one  side.  The  gradual  enlargement  of  the  nodes  is  not  contin- 
uously progressive,  but  there  are  remissions  and  exacerbations.  Dur- 
ing the  exacerbations  the  nodes  increase  more  rapidly  in  size,  and 
may  be  tender  and  show  signs  of  local  inflammation.  During  the 
remissions  the  size  of  the  nodes  remains  stationary,  or  may  even 
diminish.  In  the  majority  of  cases  there  is  no  fever,  and  no  general 
constitutional  disturbances.  In  some  cases,  however,  there  is  at  times, 
particularly  during  exacerbations,  a  moderate  febrile  reaction  with  a 
tendency  toward  a  regular  rise  of  temperature  each  evening  or  morning. 

The  course  of  the  disease  varies  greatly  in  different  children,  being 
in  general  more  rapid  the  younger  the  patient.  The  duration  of 
the  disease  between  the  time  of  the  first  appearance  of  the  swelling 
and  the  occurrence  of  suppuration  or  of  retrograde  changes,  varies 
from  a  few  months  to  several  years.  The  tumors  attain  a  variable 
size,  the  commonest  size  being  about  that  of  an  English  walnut, 
but  they  may  be  smaller  or  much  larger.  In  cases  of  the  fibroid 
type,  the  tumors  usually  continue  to  be  movable  and  preserve  their 
distinct  outline,  but  the  nodes  become  adherent  to  one  another. 
In  cases  which  eventually  terminate  in  suppuration,  the  tumors  are 
at  first  freely  movable  with  distinct  outlines,  but  later  have  become 
adherent,  first  to  each  other  and  to  the  deeper  tissues,  and  later  to 
the  skin.  The  result  is  an  immovable,  irregular,  nodular  mass,  in 
which  it  is  often  very  difficult  to  make  out  the  individual  nodes. 
Even  in  these  cases,  softening  often  cannot  be  detected  for  a  con- 
siderable time,  sometimes  for  months  or  years.  Eventually  small 
spots  of  softening  are  found,  and  later  there  is  distinct  fluctuation. 
Finally  the  skin  over  the  tumor  becomes  reddened,  and  later  gives 
way  with  a  discbarge  of  thick  pus.  The  discharge  continues  for  an 
indefinite  time,  until  the  whole  of  the  tissue  involved  in  the  tuber 
culous  process  has  softened  and  been  thrown  off.  This  same  course 
is  repeated  with  each  successive  gland  that  undergoes  softening. 
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The  abscess  may  be  confined  to  the  tissue  of  the  node  itself,  or  it 
may  be  formed  in  the  tissues  immediately  surrounding  the  node.  In 
the  former  variety  the  involved  node  is  superficial,  has  a  distinct 
outline,  and  is  surrounded  by  little  if  any  evidence  of  an  inflamma- 
tory reaction,  the  area  of  softening  and  fluctuation  being  small,  as 

Fig.  J45 


Broken  down  lymphnodc  of  the  neck 

is  the  opening  when  it  occurs.  In  the  latter  variety  there  is  a  more 
diffuse  swelling.  The  outline  of  the  node  may  not  be  made  out. 
The  area  of  softening  and  fluctuation  is  larger,  and  the  pus  instead 
of  being  curdy,  is  more  like  that  of  an  ordinary  abscess.  In  still 
other  cases,  a  deeply  situated  node  breaks  down  and  communicates 
by  a  small  opening  with  a  more  superficial  abscess  in  the  cellular 
tissue.  In  this  last  type,  the  sinus  continues  to  discharge  for  a 
long  time,  until  the  whole  of  the  deep-lying  node  has  been  thrown  o£t, 
and  if  healing  of  the  more  superficial  cavity  occurs  prematurely,  the 
cicatrix  soon  breaks  down. 
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When  these  tuberculous  abscesses  are  allowed  to  open  spontane- 
ously, they  form  large,  irregular  ulcers  surrounded  by  undermined 
and  unhealthy  looking  skin.  These  ulcers  are  very  intractable  and 
may  persist  for  months  in  spite  of  treatment.  The  scars  which  they 
leave  behind  are  very  unsightly,  with  prominent  ridges  and  attached 
tabs  of  skin.  The  areas  are  of  a  purplish-red  color,  are  adherent  to 
the  deeper  tissues,  and  often  undergo  cicatricial  contractions  like  the 
scars  formed  by  bums.  They  are  often  also  sensitive  and  painful. 
They  persist  throughout  life,  although  they  tend  to  become  less 
noticeable  with  the  lapse  of  time. 

It  is  very  difficult  to  say  what  proportion  of  cases  go  on  to  break- 
ing down  and  softening.  Formerly  it  was  supposed  that  chronic 
enlargement  of  the  lymphnodes  which  did  not  progress  to  softening 
was  not  tuberculous,  but  we  now  know  that  in  many  cases  healing 
by  cicatrization,  encapsulation,  or  calcification,  occurs  without 
softening.  Other  cases  may  go  on  for  years,  and  finally  breaking 
down  may  occur. 

Tuberculosis  of  the  cervical  lymphnodes  has  less  deleterious  effect 
upon  the  general  health  than  almost  any  other  form  of  tuberculosis. 
The  process,  though  often  extensive,  is  a  very  local  one.  Even  mal- 
nutrition and  anemia  are  not  very  common  accompaniments  of  this 
form  of  tuberculosis.  These  peculiarities  are  partly  due  to  the 
frequency  of  bovine  tuberculosis  as  a  cause  of  this  form  of  the  disease, 
but  are  probably  mainly  due  to  the  comparatively  high  general  re- 
sistance which  has  been  attained  by  children  at  this  age. 

DIAGNOSIS. — The  cases  which  present  themselves  to  the  physi- 
cian in  a  stage  when  fluctuation  or  palpable  areas  of  softening  are 
present,  are  very  easily  recognized  as  tuberculous  lymphadenitis. 
Sometimes  cases  are  seen  with  an  unusually  rapid  course  and  an 
early  development  of  suppuration,  in  which  the  physician  may  be 
in  doubt  whether  he  has  to  do  with  simple  acute  lymphadenitis  or 
tuberculous  lymphadenitis.  Even  in  the  most  rapid  cases  of  tuber- 
culous lymphadenitis  the  process  is  usually  slower  than  in  simple 
acute  lymphadenitis.  Furthermore,  there  is  less  tenderness,  less 
induration  of  the  surrounding  tissues,  and  less  constitutional  dis- 
turbance. Also,  it  should  be  remembered  that  tuberculous  l>'Tnph- 
adenitis  is  rare  in  infancy,  the  age  at  which  simple  acute  lymph- 
adenitis is  most  common.  In  the  majority  of  cases,  the  chronic 
course  with  the  gradual  development  of  suppuration  forms  a  very 
characteristic  picture. 

The  cases  which  present  themselves  to  the  physician  in  the  stage 
before  suppuration  has  occurred,  or  in  which  suppuration  never 
occurs,  are  somewhat  more  difficult  of  diagnosis.  It  is  necessary 
to  eliminate  other  causes  of  chronic  enlargement  of  the  cervical 
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lymphnodes.  In  simple  chronic  lymphadenitis  the  patient  is  usu- 
ally yoimger,  and  there  is  usually  evidence  of  a  primary  cause  in 
the  adjacent  mucous  membrane  or  skin.  The  individual  nodes  are 
more  easily  detected,  and  there  is  a  rapid  response  to  removal  of 
the  cause  and  to  general  tonic  treatment.  Evidences  of  tubercu- 
losis in  other  parts  of  the  body  may  be  an  aid  in  differential  diagnosis. 
The  tuberculin  reaction  is  usually  positive  in  tuberculous  lymph- 
adenitis, negative  in  simple  lymphadenitis. 

Hodgkin's  disease  may  be  difficult  to  distinguish  from  non-suppu- 
rating tuberculous  lymphadenitis.  It  is  very  much  rarer  in  children. 
The  enlargement  of  the  lymphnodes  is  usually  not  unilateral  nor 
confined  to  the  cervical  group,  but  is  apt  to  be  more  generally  dis- 
tributed. The  nodes  in  Hodgkin's  disease  are  apt  to  be  somewhat 
softer  and  are  not  matted  together  as  in  tuberculosis.  Secondary 
anemia  is  usually  more  pronounced.  In  doubtful  cases,  Hodgkin's 
disease  is  recognized  by  the  examination  of  a  small  excised  portion 
of  the  gland. 

PROGNOSIS. — The  prognosis  of  tuberculous  cervical  lymph- 
adenitis is  good.  This  form  of  the  disease  rarely  leads  to  one  of 
the  fatal  generalized  forms  of  tuberculosis.  Furthermore,  the  ten- 
dency is  toward  eventual  complete  recovery,  and  as  the  age  of 
puberty  is  approached,  the  process  of  recovery  is  apt  to  be  hast- 
ened. On  the  other  hand,  the  course  of  the  disease  is  often  extremely 
protracted,  one  lymphnode  after  another  breaking  down  in  succes- 
sion for  a  period  of  several  years.  Of  course,  if  there  are  tuberculous 
lesions  in  other  parts  of  the  body,  the  prognosis  becomes  that  of 
the  other  forms  of  the  disease. 

TREATMENT. — I  believe  that  UmsiUectomy  should  be  performed 
in  every  case  of  tuberculous  cervical  lymphadenitis.  The  tonsils  are 
so  frequently  the  seat  of  a  primary  lesion  which  cannot  be  detected 
on  ordinary  examination,  that  their  removal  is  always  indicated. 
If  they  are  carefully  examined  after  excision,  the  small  primary 
lesion  can  usually  be  found.  In  some  cases,  removal  of  tuberculous 
tonsils  is  rapidly  followed  by  recovery  from  the  process  in  the  lymph- 
nodes. If  the  nature  of  the  disease  is  recognized  and  an  early  tonsil- 
lectomy promptly  performed,  there  is  much  less  tendency  toward 
suppuration.  In  addition  to  tonsillectomy,  adenoids,  carious  teeth, 
and  other  abnormal  conditions  in  the  mouth  or  pharynx  should  receive 
attention. 

The  general  treatment  of  tuberculosis  described  in  Volume  I,  pages 
732  to  735,  should  be  scrupulously  carried  out.  There  is  some  evi- 
dence that  the  tuberculin  treatment  described  on  page  735,  is  particu- 
larly useful  in  tuberculous  cervical  lymphadenitis.  Furthermore, 
some  authorities,  particularly  in  Europe,  have  obtained  the  most 
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brilliant  results  by  treatment  with  heliotherapy,  or  the  exposure  of 
the  diseased  parts  directly  to  the  rays  of  the  sun. 

The  particular  treatment  of  the  lesions  in  the  cervical  lymphnodes 
is  mainly  surgical.  If  after  tonsillectomy,  and  a  few  months'  trial  of 
the  general  treatment  for  chronic  tuberculosis,  the  diseased  lymph- 
nodes are  found  to  be  increasing  rather  than  diminishing  in  size  and 
number,  operation  is  indicated.  Also,  when  signs  of  softening  have 
?ippeared,  it  is  better  to  operate.  The  best  results  are  obtained  when 
the  operation  is  done  before  softening  has  apjDeared,  and  before  there 
is  involvement  of  the  skin,  or  extensive  adhesion  to  adjacent  struc- 
tures. In  such  cases  a  thorough  operation  may  be  performed,  with 
the  removal  of  the  entire  chain  of  lymphnodes,  the  deep  as  well  as 
the  superficial,  and  in  many  cases  this  procedure  will  be  followed  by 
a  permanent  cure.  In  cases  which  have  gone  on  to  the  stage  of 
softening,  the  results  are  not  quite  so  satisfactory,  but  nevertheless 
operation  is  advantageous  in  that  it  shortens  the  course  of  the 
disease,  and  leaves  a  small  and  clean  instead  of  a  large  and  un- 
sightly scar. 

If  for  any  reason  a  radical  operation  with  removal  of  as  much  as 
possible  of  the  diseased  tissue  is  impossible,  nevertheless  the  abscess 
should  be  opened  as  soon  as  the  pus  forms  in  order  to  prevent  the 
extensive  imdermining  of  the  skin  which  otherwise  occurs.  The 
opening  in  such  cases  should  be  small,  and  squeezing  of  the  tissues 
should  be  avoided. 

Roentgen-ray  treatment  has  been  recommended  in  tuberculous 
cervical  lymphadenitis,  and  there  is  evidence  that  it  is  of  benefit 
in  a  certain  proportion  of  the  cases.  It  is  most  useful  in  cases  in 
which  operation  is  refused  or  is  contraindicated.  The  exposure 
should  be  short  at  first,  and  should  not  be  given  oftener  than  once 
a  week. 

HODjGKIN'S  DISEASE 

(Pseudoleukemia;  Infectious  Granuloma;  Malignant  Granuloma; 
Generalized  Lymphadenoma ;  Malignant  Lymphoma) 

This  is  a  disease  characterized  by  an  infectious  granulomatous 
process  in  the  lymphadenoid  tissue  with  characteristic  histological 
lesions.  The  disease  was  formerly  considered  to  be  closely  connected 
with  leukemia,  and  there  was  also  considerable  doubt  whether  it 
represented  a  distinct  pathological  entity.  At  the  present  time  the 
tendency  is  to  regard  the  disease  as  a  distinct  one  with  character- 
istic lesions,  and  very  possibly  with  a  specific  cause. 

The  condition  is  imcommon  in  early  life.  It  is  almost  unknown  in 
infancy,  but  is  found  with  increasing  frequency  throughout  child- 
hood.    It  is  much  more  common  in  males  than  in  females. 

ETIOLOGY. — ^There  is  considerable  evidence  that  the  disease  is 
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caused  by  a  specific  microorganism  which  has  been  named  the  coryne- 
bacterium  granulomaiis  maligni.  This  is  a  Gram  positive  non-acid- 
fast  cultivable  bacillus.  The  evidence  which  associates  this  bacillus 
with  Hodgkin's  disease  is  the  fact  that  it  has  been  repeatedly  found 
by  many  observers  in  the  lesions  of  the  disease.  Nevertheless,  we 
must  admit  that  the  evidence  of  a  causal  relationship,  though  strong, 
is  not  yet  wholly  convincing.  Bacteria  of  various  kinds  are  often 
found  in  the  lymphnodes  as  accidental  inhabitants,  and  it  is  quite 
possible  that  this  diphtheroid  bacillus  may  be  such  an  accidental 
inhabitant.  On  the  other  hand,  it  has  been  foimd  with  much  greater 
frequency  than  has  any  other  microorganism.  Furthermore,  the 
lesions  of  the  disease  are  of  such  a  character  as  to  suggest  an  infectious 
process  of  a  character  resembling  tuberculosis. 

PATHOLOGICAL  ANATOMY.— The  principal  lesion  is  in  the 
lymphnodes,  which  become  greatly  enlarged  with  progressive  in- 
volvment  of  fresh  nodes.  The  histology  of  the  lesions  is  very  char- 
acteristic. There  is  proliferation  of  the  endothelial  cells,  and  swollen 
endothelial  cells  are  foimd  lying  in  the  fibrils  of  the  reticulum.  In 
the  interstices  of  the  stroma  are  found  lymphocytes,  numerous  eosino- 
philes  and  large  epithelioid  giant  cells.  Similar  lymphomatous 
masses  are  usually  found  in  the  spleen,  and  may  be  found  in  the 
liver  and  other  organs. 

SYMPTOMS. — The  principal  symptoms  are  enlargement  of  the 
lymphnodes,  irregular  fever,  and  secondary  anemia. 

The  onset  is  usually  insidious  and  the  patient  is  first  brought  to 
the  physician  on  account  of  enlargement  of  one  side  of  the  neck. 
Examination  shows  the  enlargement  to  be  due  to  swollen  lymph- 
nodes. Later,  the  nodes  on  the  other  side  of  the  neck  begin  to  show 
enlargement,  and  thereafter  there  is  progressive  enlargement  of  the 
nodes  in  other  parts  of  the  body.  While  it  is  the  cervical  lymph- 
nodes which  are  most  often  the  first  to  enlarge,  the  swelling  may 
in  some  cases  begin  in  other  places,  such  as  the  axilla,  groin,  spleen, 
or  mediastinum.  The  rapidity  with  which  the  nodes  enlarge  as 
each  successive  group  of  lymphnodes  is  involved  is  very  variable. 
In  certain  rare  cases  it  is  only  the  internal  lymphadenoid  tissue  which 
is  involved,  and  such  cases  are  extremely  difficult  of  diagnosis. 

Palpation  of  the  masses  of  enlarged  lymphnodes  shows  them  to 
be  made  up  of  discrete  nodules.  They  may  be  soft  or  firm,  and 
usually  have  an  elastic  feeling.  They  are  not  adherent  to  one  an- 
other, to  the  deeper  structures,  or  to  the  skin.  Softening  never 
occurs.    There  is  a  variable  degree  of  enlargement  of  the  spleen. 

The  irregular  feoer  is  quite  characteristic.  There  are  periods  of 
very  slight  elevation  of  temperature,  or  in  which  the  temperature 
may  even  be  normal  or  subnormal.    After  such  a  period  there  is 
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often  a  steady  rise  of  temperature  lasting  from  two  to  four  days, 
when  the  fever  may  reach  105°  F.  The  temperature  then  remains 
high  for  several  days,  and  then  falls  by  lysis  to  the  subnormal,  when 
a  variable  afebrile  period  occcurs,  to  be  followed  by  another  period 
of  p>Texia. 

The  blood  shows  the  characteristics  commonly  associated  with  a 
secondary  anemia.  In  the  early  stages  of  the  disease  the  number 
of  red  corpuscles  is  unchanged,  but  later  there  is  a  progressive  dimi- 
nution, which  continues  throughout  the  disease.  The  reduction  in 
the  hemoglobin  corresponds  more  or  less  to  that  of  the  number  of 
red  cells.  The  white  count  is  unchanged  at  first,  but  later  there 
is  a  moderate  increase,  the  count  reaching  from  10,000  to  5o,cxx>. 
The  differential  count  shows  a  normal  or  relatively  increased  per- 
centage of  polymorphonuclear  neutrophils,  a  relative  and  absolute 
diminution  in  the  lymphocytes,  and  a  relative  diminution  but  abso- 
lute increase  in  the  number  of  eosinophils.  In  some  cases  there  is 
a  relative  eosmophilia.  Other  characteristics  particularly  striking 
in  the  early  stages  of  the  disease  are  an  increase  in  the  nimiber  of 
large  mononuclears,  and  more  especially  of  transitional  forms.  A 
further  characteristic  is  a  marked  increase  in  the  number  of  blood 
platelets. 

The  course  of  the  disease  is  shorter  in  children  than  in  adults, 
the  duration  being  usually  less  than  three  years,  and  sometimes 
only  a  few  weeks  or  months.  The  patients  finally  become  very 
anemic  and  cachectic.  Death  results  from  exhaustion  or  from  pres- 
sure of  enlarged  mediastinal  Ijonphnodes  upon  the  respiratory  tract. 
In  some  cases  pressure  symptqms  from  the  enlarged  internal  lymph- 
nodes  are  prominent.  Enlargement  of  the  mediastinal  glands  may 
cause  cough,  dyspnea,  cyanosis,  dilatation  of  the  superficial  veins 
of  the  thorax,  or  dysphagia.  Intra-abdominal  pressure  may  cause 
jaundice,  ascites,  or  edema  of  the  lower  extremities.  Pressure  upon 
the  vessels  of  the  neck  or  extremities  may  produce  edema. 

DIAGNOSIS. — The  following  are  the  principal  positive  points  in 
the  diagnosis  of  Hodgkin's  disease,  (i)  Signs  of  generalized  h)rper- 
plasia  of  the  lymphadenoid  system;  (2)  absence  of  a  leukemic  blood 
picture,  and  the  presence  of  neutrophilic  leukocytosis,  eosinophilia, 
and  a  remarkable  increase  in  the  transitional  cells;  (3)  typical  his- 
tological lesions  in  a  lymphnode  excised  for  diagnosis;  (4)  the  growth 
of  a  diphtheroid  bacillus  in  cultures  made  from  an  excised  node. 

In  differential  diagnosis  the  conditions  to  be  considered  in  children 
are  the  following:  (i)  General  lymphadenoid  hyperplasia;  (2)  the 
leukemias;  (3)  tuberculous  lymphadenitis;  (4)  lymphosarcoma; 
(5)  S3T)hilitic  lymphadenitis. 

In  the  general  lymphadenitis  of  nutritional  origin  so  often  seen  in 
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early  life,  the  enlargement  is  never  so  great  as  to  suggest  Hodgkins' 
disease.  Furthermore,  the  characteristic  changes  in  the  blood  and 
the  characteristic  lesion  in  the  excised,  lymphnode  are  absent.  Leu- 
kemia is  excluded  by  the  absence  of  its  characteristic  blood  picture. 
Tuberculous  lymphadenitis  is  recognized  by  the  tendency  of  the 
nodes  to  coalesce  and  to  break  down,  the  absence  of  generalized  en- 
largement, the  presence  of  a  tuberculin  reaction,  the  absence  of 
Hodgkin's  blood  picture,  and  of  a  characteristic  histological  picture 
in  an  excised  node.  It  must  be  remembered,  however,  that  some 
cases  of  Hodgkin's  disease  are  complicated  by  tuberculous  infection. 
In  lymphosarcoma  there  is  usually  a  large  tumor  which  invades  adja- 
cent structures;  both  the  histological  picture  and  the  blood  picture 
are  wholly  different.  Syphilis  is  rarely  to  be  confused  with  Hodg- 
kin's  disease.  It  is  recognized  by  the  presence  of  the  Wassermann 
reaction,  and  of  other  signs  of  late  congenital  syphilis. 

PROGNOSIS. — ^The  outlook  is  bad  in  early  life.  I  know  of  no 
recorded  cases  of  permanent  recovery.  The  disease  nms  a  more 
rapid  course  in  children,  and  a  fatal  endmg  usually  takes  place 
within  three  years. 

TREATMENT. — ^This  is  very  unsatisfactory,  but  there  is  evidence 
that  long  periods  of  remission  can  sometimes  be  maintained  by  some 
of  the  measures  now  in  use.  The  three  principal  measures  of  treat- 
ment which  have  given  the  most  evidence  of  benefit  are  X-rays, 
arsenic,  and  autogenous  vaccines.  The  final  value  of  these  methods 
of  treatment  has  not  yet  been  determined. 

PROBLEMS  AND  RESEARCH.— The  chief  activity  in  research 
on  Hodgkin's  disease  is  in  the  study  of  the  diphtheroid  bacillus,  which 
has  been  isolated  from  so  many  cases.  Efforts  are  being  made  to 
obtain  further  proof  of  an  etiological  relationship.  The  value  of 
treatment  with  autogenous  vaccines  is  being  studied.  Various  im- 
munizing methods  are  being  tested  to  be  used  in  conjunction  with 
surgical  therapy. 


IV.  DISEASES  OF  THE  DUCTLESS  GLANDS 
PATHOLOGY  OF  THE  THYROID 

• 

The  thyroid  gland  like  other  tissues  is  subject  to  various  patho- 
logical processes.  Among  these  the  ones  which  have  the  most  clin- 
ical interest  are  those  which  have  to  do  with  the  function  of  the 
gland.  We  may  have  on  the  one  hand  an  absence  or  diminution  of 
function  leading  to  the  conditions  described  under  such  names  as 
cretinism,  athyreosis,  hypothyroidism,  myxedematous  idiocy,  and 
infantile  myxedema.  On  the  other  hand,  we  may  have  such  condi- 
tions of  overfunctioning  which  are  described  under  the  names  exoph- 
thalmic goiter,  Grave's  disease,  and  h}T)erthyroidism. 

MYXEDEMA 

Myxedema  is  a  constitutional  affection,  due  to  lack  of  thyroid 
secretion,  generally  associated  with  atrophy  of  the  thyroid  gland, 
and  characterized  clinically  by  a  thickened  and  dry  condition  of  the 
skin  and  subcutaneous  tissues,  and  later  by  mental  failure. 

The  symptoms  are  caused  by  a  diminished  or  total  lack  of  secre- 
tion of  the  thyroid  gland  due  to  its  atrophic  condition.  The  disease 
may  be  congenital  or  acquired.  Acquired  myxedema  is  seen  most 
commonly  in  adults,  but  one  form  is  comparatively  conunon  in  early 
life.  Operative  myxedema,  or  cachexia  strumipriva,  is  a  condition 
closely  resembling  the  acquired  myxedema  of  adults,  and  follows  the 
removal  of  the  thyroid  gland  by  operation.  The  form  of  myxedema 
which  is  especially  related  to  infants  and  children  is  that  which  is 
known  as  cretinism. 

The  term  cretinism  as  generally  used  applies  to  cases  of  myxedema 
which  develop  very  early  in  life.  Cases  of  cretinism  may  upon  an 
etiological  basis  be  divided  into  two  classes.  In  the  first  class  of 
cases  there  is  a  complete  absence  of  the  thyroid  gland,  the  lesion 
representing  a  true  developmental  anomaly  occurring  during  fetal 
life.  It  is  to  this  class  of  cases  that  the  term  sporadic  cretinism  is 
applied.  In  the  second  class  of  cases,  the  disturbance  of  the  func- 
tion of  the  thyroid  gland  is  due  to  injurious  influences  acquired  in 
extrauterine  life.  In  certain  localities  the  external  injurious  influ- 
ence is  evidently  something  peculiar  to  a  particular  geographical 
distribution,  and  it  is  to  this  group  of  cases  that  the  term  endemic 
cretinism  is  applied.  In  other  cases,  the  external  injury  is  of  a  spo- 
radic nature,  and  it  is  to  these  cases  that  the  terms  hypothyroidism  or 
late  infantile  myxedema  are  most  properly  applied. 
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It  is  interesting  to  note  that  although  sporadic  cretinism  repre- 
sents a  developmental  anomaly  which  leads  to  complete  absence  of 
the  thyroid,  yet  cretinism  is  in  no  way  a  fetal  disease.  No  sign 
of  the  condition  is  ever  noted  in  the  newborn,  even  when  infants 
are  bom  with  a  complete  .absence  of  thyroid  tissue.  This  is  to  be 
explained  by  the  fact  that  during  fetal  life  the  necessary  thyroid 
secretion  is  supplied  to  the  developing  infant  through  the  maternal 
placenta,  and  possibly  also  to  a  certain  extent  through  the  breast 
during  the  nursing  period. 

SPORADIC  CRETINISM 

(Athyreosis;  Congenital  Myxedema;  Myxedematous  Idiocy) 

ETIOLOGY  AND  PATHOLOGICAL  ANATOMY.— In  this 
disease  the  cause,  as  stated  above,  is  the  complete  absence  of  the 
special  tissue  of  the  thyroid  gland.  The  condition  should  therefore 
be  classified  among  the  malformations,  as  it  represents  a  true  anomaly 
of  fetal  development.  There  is  no  evidence  whatever  that  the  con- 
dition is  due  to  injurious  influences  brought  to  the  fetus  from  the 
placental  circulation  and  acting  upon  a  partially  developed  thyroid. 
In  a  certain  number  of  instances,  cysts  have  been  found  occupying 
the  region  of  the  lateral  rudiments  of  the  thyroid,  or  at  the  root  of 
the  tongue  in  the  region  of  the  isthmus.  The  arteries  which  nor- 
mally supply  the  gland  are  also  absent,  so  that  the  condition  appears 
to  be  a  true  primary  aplasia.  The  parathyroids  are  usually  present. 
There  are  a  certain  number  of  cases  in  which  the  lesion  represents 
not  a  total  lack  of  development  of  the  thyroid,  but  a  hypoplasia  of 
developmental  origin.  These  cases  are  indistinguishable  clinically 
from  the  acquired  infantile  myxedema  described  below  under  the 
term  hypothyroidism. 

Sporadic  cretinism  is  seen  most  often  in  infants  of  the  female  sex. 
There  is  no  evidence  of  any  hereditary  factor;  usually  only  one  case 
occurs  in  a  family.  There  is  no  evidence  as  to  any  causes  which 
might  produce  this  particular  developmental  anomaly,  and  its  cause 
must  be  sought  among  the  general  causes  which  produce  such  lesions 
as  anencephaly,  or  the  absence  of  other  parenchymatous  organs. 

SYMPTOMS. — The  period  after  birth  at  which  the  symptoms  of 
sporadic  cretinism  manifest  themselves  cannot  be  definitely  stated. 
The  period  at  which  the  symptoms  are  first  noted  varies  with  the 
knowledge  and  acuteness  of  the  observer.  When  it  is  the  recog- 
nition by  the  parents  of  something  abnormal  which  causes  the  child 
to  be  brought  to  the  physician,  it  is  usually  not  until  the  second 
half  of  the  first  year.  The  first  signs  of  the  disease,  however,  usually 
appear  much  earlier  than  this,  and  may  often  be  detected  by  an 
acute  observer  in  the  early  weeks  of  life  in  bottle-fed  infaats,  and 
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during  the  first  six  months  in  breast-fed  infants.  Much  depends 
upon  the  skill  of  the  observer  and  upon  how  carefully  the  char- 
acteristic signs  of  the  disease  are  sought.  The  earliest  signs  are 
backward  growth  in  length,  apathy  and  failure  of  mental  develop- 
ment, the  characteristic  facial  expression,  and  the  changes  in  the 
skin  and  mucous  membranes.  The  changes  in  the  bone  are  also 
early,  but  at  first  can  only  be  recognized  by  means  of  roentgen  ray 
examination. 

The  Bones. — The  changes  in  the  bones  are  probably  the  most 
constant  and  characteristic  of  all  the  signs  of  sporadic  cretinism. 
The  principal  cUnical  manifestation  of  the  bony  changes  is  a  dwarfing 
which  involves  the  whole  body,  but  which  is  first  most  noticeable  in 
the  extremities.  All  the  long  bones  are  shorter  and  thicker  than 
normal,  the  extremities  appearing  stunted  and  the  hands  and  feet 
pudgy.  Normally  at  birth  the  legs  are  about  43  per  cent  of  the 
total  height,  and  at  four  .or  five  years  about  50  per  cent.  In  cretins 
this  percentage  is  lessened  to  between  35  and  40  per  cent  of  the 
total  length.  The  base  of  the  nose  is  broad  and  flat.  The  fonta- 
nelle  remains  open  often  until  the  eighth  or  tenth  year.  Closure 
of  the  sutures  is  often  much  delayed.  Dentition  is  delayed  and 
irregular,  and  the  second  dentition  may  not  begin  until  adult  life, 
fhe  forehead  is  often  low,  and  in  spite  of  the  open  fontanelles  the 
cranial  bones  may  be  thickened.  The  head  often  appears  too  large 
for  the  body.  There  is  also  apt  to  be  spinal  curvature,  most  often 
a  lordosis. 

The  changes  in  the  bones  are  due  to  a  disturbance  of  both  the 
epiphyseal  and  the  periosteal  growth  of  bone.  There  is  a  very 
marked  lack  of  growth  of  cartilage  at  the  epiphyses,  and  the  normal 
process  by  which  the  capillaries  from  the  bone-marrow  extend  into 
the  cartilaginous  tissue  with  resorption  and  the  formation  of  a  true 
bony  tissue,  is  greatly  inhibited.  The  result  is  the  formation  of  a 
sclerotic  bone,  regular  in  form  but  reduced  in  amount.  The  centers 
of  ossification  in  the  epiphyses  appear  very  late  or  not  at  all,  and 
the  cartilaginous  epiphyseal  junction  remains  for  a  long  time. 

Roentgenograms  show  for  the  most  part  the  characteristic  short- 
ening of  the  bones,  the  delayed  ossification  of  the  epiphyses,  the 
delayed  ossification  in  the  carpal  and  tarsal  bones,  and  the  increased 
density  due  to  the  sclerosis  of  the  shafts  of  the  long  bones. 

Skin  and  Mucous  Membranes. — The  skin  shows  a  thickening 
of  the  subcutaneous  tissue,  giving  a  brawny,  doughy  sensation.  A 
true  edema  with  complete  loss  of  elasticity  of  the  skin  is  never  present. 
Li  addition  to  this  thickening  of  the  subcutaneous  tissue,  in  certain 
places  the  entire  skin  appears  to  be  abnormally  loosened  upon  the 
underlying  tissues.    Disturbance  of  the  nutrition  of  the  epithelial 
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elements  of  the  skin  gives  rise  to  roughness  ,cracking  of  the  nails, 
coarseness,  brittleness  and  loss  of  hair,  and  diminished  secretion  of 
perspiration  leading  to  a  characteristic  dryness  of  the  skin. 

SimUar  changes  are  seen  in  the  mucous  membrane  of  the  nose, 
pharynx,  middle  ear,  larynx,  eyelids,  and  digestive  tract,  the  changes 
leading  to  various  functional  disturbances,  such  as  mouth  breathing, 
snoring,  grunting,  a  coarse  voice,  disturbances  of  hearing,  refusal  of 
food,  and  constipation. 
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Sporadic  cretinism  in  an  infant  lo  months  old,  tuminating  in  ludden  death 


The  changes  in  the  skin  and  mucous  membranes  combined  with 
those  of  the  bones  and  with  lack  of  mental  development,  give  to  the 
cretin  its  characteristic  appearances.  The  forehead  is  low  and  reced- 
ing, with  ^arse  hair;  the  nose  is  broad  and  saddle-shaped;  the  open- 
ing of  the  eyes  is  narrowed  by  the  thickened  eyelids;  the  thickened, 
protruding  lips  leave  the  mouth  half  open  and  disclose  the  thickened 
and  protruding  tongue;  there  is  usually  a  double  chim;  the  ears  are 
large  and  shapeless;  the  normal  skeletal  outlines  of  the  rest  of  the 
body  are  partly  concealed  by  the  thickening  of  the  soft  parts;  there 
are  often  pads  of  thickened  skin  above  the  clavicles  and  over  the 
shoulder  blades,  hips,  and  breast;  the  limbs  are  cylindrical  or  colum- 
nar in  appearance;  the  hands,  fingers,  and  toes  are  short  and  plump; 
the  abdomen  is  distended  and  usually  shows  an  umbilical  hernia. 

The  Mental  Condition. — The  mental  development  not  only 
remains  very  backward,  but  even  shows  a  tendency  toward  deteri- 
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oration.  In  the  severest  cases  the  intellectual  level  is  little  better 
than  that  of  animals;  in  average  cases  it  is  always  that  of  a  very 
much  yoimger  child,  and  untreated  cretins  may  enter  late  childhood 
or  adult  life  with  the  mental  development  of  a  child  of  two  or  three 
years.  The  characteristics  of  the  cretin  are  those  of  apathy  rather 
than  of  excitability.  They  are  apt  to  lie  all  day  without  showing 
much  reaction  to  their  surroundings,  staring  apathetically,  making 
automatically  only  the  movements  of  necessity,  or  sleeping.  When 
hungry,  or  in  pain,  they  bawl  loudly.     Speech  may  be  impossible, 

Fig.  147 


Myxedema.     Female,  jj^  yi 


or  there  may  be  a  late  acquirement  of  the  ability  to  say  a  few  words. 
In  less  severe  cases,  the  mental  impairment  shows  itself  chiefly  in 
inability  to  fix  the  attention,  to  understand,  or  to  talk.  They  acquire 
control  of  the  rectum  and  bladder  either  very  late  or  not  at  all.  The 
functions  of  sitting,  standing,  and  walking  are  also  learned  very  late. 
Sexual  Development. — There  is  usually  hypoplasia  of  the  testi- 
cles and  of  the  external  genitals.  Puberty  is  delayed,  and  there 
are  various  disturbances  of  the  sexual  function. 
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Metabolism. — Cretins  live  upon  a  low  plane  of  metabolism,  that 
of  protein,  water,  and  salts  being  particularly  diminished.  It  is  m 
consequence  of  this  that  cretins  usually  have  subnormal  temperatures. 

Muscles. — The  musculature  is  weak  and  relaxed,  although  the 
muscles  are  not  notably  diminished  in  volume.  Their  condition  is 
closely  akin  to  that  seen  in  pseudomuscular  hypertrophy.  It  is 
probable  that  not  only  the  peculiar  waddling  gait  of  the  cretm  is 
due  to  muscular  weakness  but,  to  some  extent  also  the  delay  in 
standing  and  walking,  the  tendency  toward  lordosis,  the  prominence 
of  the  abdomen,  and  the  severe  constipation  which  is  so  often  seen 
in  this  disease. 

Fig.  148 


M>iedema.     Female,  g  years  old.     Slight  improvement  after  eighty  days' 
treatment  with  thyroid  extract. 

DIAGNOSIS. — The  diagnosis  of  sporadic  cretinism,  when  the 
condition  is  fully  developed,  is  rarely  difficult.  The  appearance  of 
a  cretin  is  so  characteristic  that  the  nature  of  the  condition  can 
usually  be  recognized  at  once.  There  is  sometimes  more  difficulty 
in  recognizing  the  disease  in  its  earlier  stages  before  the  characterbtic 
appearance  has  become  pronounced.  The  physician  must  be  pre- 
pared to  exclude  other  conditions  in  infancy  characterized  by  deficient 
mental  development.  He  must  further  be  prepared  to  exclude  cer- 
tain conditions  other  than  cretinism,  in  which  the  growth  of  the 
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bones  is  aflfected.  The  principal  conditions  to  be  considered  in 
differential  diagnosis  are  simple  backward  development,  idiocy  from 
organic  brain  disease,  Mongolian  idiocy,  chondrodystrophy,  and 
rickets. 

Simple  Backward  Development, — In  this  condition  the  infant  pre- 
sents none  of  the  peculiarities  of  appearance  characteristic  of  the 
cretin.  The  limbs  are  of  normal  length  in  proportion  to  the  body. 
There  are  no  abnormalities  of  the  bones,  skin,  and  mucous  mem- 
branes. The  condition  is  simply  that  of  an  otherwise  normal  child 
of  a  younger  age. 

Congenital  Idiocy, — The  very  common  condition  of  idiocy  or  feeble- 
mindedness due  to  some  gross  developmental  or  acquired  lesion  of 
the  brain,  is  sometimes  mistaken  for  sporadic  cretinism.  The  only 
feature  which  the  two  conditions  have  in  common  is  the  impaired 
mentality.  Most  of  these  idiotic  or  feeble-minded  children  are  of 
an  active,  restless  type,  often  in  constant  motion,  and  do  not  show 
the  dull  placidity  of  the  cretin.  Furthermore,  their  limbs  show  a 
normal  length  in  proportion  to  the  body,  and  their  bones,  skin,  and 
mucous  membranes  do  not  show  any  of  the  characteristics  of  con- 
genital athyreosis.  As  an  additional  point  in  the  diagnosis  between 
the  two  conditions,  in  cases  of  congenital  idiocy  there  are  often  some 
stigmata  pointing  directly  toward  the  lesion  of  the  central  nervous 
system.  The  commonest  of  these  stigmata  is  tonic  spasm  of  the 
extremities,  but  disturbances  of  the  reflexes,  paralysis,  blindness,  and 
so  forth,  are  often  seen.  In  differentiating  between  the  two  condi- 
tions, the  physician  should  examine  the  bones,  skin,  and  mucous 
membranes  for  all  the  signs  of  cretinism,  should  measure  the  length 
of  the  limbs  in  proportion  to  the  body,  and  should  look  carefully  for 
all  the  signs  of  a  lesion  of  the  central  nervous  system. 

Mongolian  Idiocy,— This  is  the  condition  which  presents  most 
difficulty  in  the  differential  diagnosis  from  sporadic  cretinism.  The 
distinction  between  the  two  conditions  is  plain  after  the  condition 
of  cretinism  is  fully  developed,  but  in  the  early  months  of  infancy, 
with  an  infant  of  backward  development  and  a  peculiar  facial  ap- 
pearance, it  is  often  difficult  to  say  whether  we  have  to  do  with  a 
mongol  or  a  cretin.  The  characteristic  signs  of  mongolism  are  the 
mongol  slant  to  the  eyes,  the  broad,  flat  bridge  of  the  nose,  and  the 
over-development  of  the  epicanthic  folds  of  the  eyes.  These  are 
the  only  stigmata  of  Mongolian  idiocy,  but  they  are  also  seen  at 
times  in  sporadic  cretinism,  particularly  when  the  infants  are  poorly 
nourished.  The  most  important  evidence  in  differential  diagnosis 
is  to  be  gained  from  measurements  of  the  proportion  of  the  length  of 
the  limbs  to  that  of  the  entire  body,  which  is  always  diminished  in 
the  cretin,  but  never  diminished  in  the  mongolian  idiot.    Further- 
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more,  the  myxedematous  changes  in  the  skin  and  mucous  mem- 
branes are  not  seen  in  the  mongol.  The  mongol  also  reacts  very 
vigorously  to  his  surroundings,  and  is  less  dull  and  pladd  than  is 
the  cretin. 

Chondrodystrophy. — ^This  condition  is  sometimes  mistaken  in  early 
infancy  for  sporadic  cretinism.  It  is  exclusively  a  disease  of  the 
bones,  and  shows  no  abnormality  of  mental  development,  or  of  the 
skin  and  mucous  membranes.  Infants  with  chondrodystrophy  en- 
tirely lack  the  cretinoid  appearance.  However,  the  failure  of  these 
children  to  gain  in  length,  with  their  short  limbs  and  short  pudgy 
hands,  is  suggestive  of  cretinism,  the  physician  being  in  doubt  whether 
it  may  not  be  too  early  for  the  other  cretinoid  characteristics  to  show. 
In  sporadic  cretinism,  when  the  process  has  advanced  far  enough 
to  cause  perceptible  shortening  of  the  limbs,  the  other  signs  of 
cretinism  should  be  present.  In  case  of  doubt,  the  Roentgen  ray 
will  easily  distinguish  between  the  two  conditions. 

Rickets, — Rickets  should  not  be  mistaken  for  cretinism.  All  the 
cretinoid  characteristics  are  lacking.  The  limbs  are  not  short  in 
proportion  to  the  body,  and  the  nature  of  the  disease  is  apparent 
from  the  specific  rachitic  changes  in  the  bones,  rosary,  enlarged 
epiphyses,  and  so  forth. 

PROGNOSIS  AND  TREATMENT.— As  might  be  mferred  from 
the  nature  of  the  disease,  there  is  no  tendency  toward  spontaneous 
improvement.  Untreated  cretins  may  live  to  an  advanced  old  age, 
but  they  remain  dwarfs  and  idiots,  and  retain  the  physical  character- 
istics of  the  disease.  The  therapeutic  indication  is  to  supply  the 
lacking  thyroid  secretion.  The  simplest  and  most  rational  method  of 
attaining  this  end  would  seem  to  be  the  transplantation  of  thyroid 
tissue  into  some  part  of  the  body  of  the  patient.  This  has  been 
tried  many  times,  but  although  the  transplanted  tissue  appears  to 
develop  in  the  body  of  its  new  host,  it  does  not  appear  to  give  a 
long  continuance  of  normal  function,  which  is  probably  to  be  ex- 
plained upon  the  ground  of  the  biological  law  of  individual  specificity. 
Fortunately  we  can  supply  thyroid  secretion,  which  is  apparently 
thermostabile,  by  giving  a  preparation  made  from  the  thyroid  gland 
of  an  animal.  Various  preparations  have  been  given  in  various  ways, 
but  the  one  most  commonly  employed  is  the  dried  powdered  gland 
usually  called  thyroid  extract,  which  is  given  by  mouth.  Most  of  the 
thyroid  extracts  on  the  market  are  prepared  from  the  glands  of  the 
sheep.  It  is  essential  that  a  reliable  extract  should  be  used.  It  is 
best  to  begin  with  doses  of  half  a  grain  once  or  twice  a  day,  and 
when  the  patient  has  become  accustomed  to  it,  the  doses  may  be 
gradually  increased  until  the  child  is  taking  from  3  to  5  grains  daily. 
Occasionally  at  the  beginning  of  treatment,  some  disturbance  is  caused 
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by  the  administration  of  thyroid  extract,  particularly  irritabiKty, 
marked  perspiration,  rise  of  temperature,  and  an  increase  in  the 
pulse  rate.  These  symptoms  soon  pass  off,  however.  For  long 
standing  cases  in  older  children,  at  least  5  grains  daily  should  be 
given. 

The  improvement  after  the  use  of  thyroid  extract  is  very  remark- 
able. After  a  few  months,  or  even  after  a  few  weeks  of  treatment, 
the  entire  appearance  of  the  child  is  changed.  The  abnormalities  of 
the  skin  and  mucous  membranes,  and  the  idiotic  expression  of  the 
child  quickly  disappear.  There  is  a  marked  increase  in  growth  in 
length,  muscular  power  develops  rapidly,  and  progress  is  made  n 
dentition.  The  child  usually  learns  to  walk,  and  there  is  an  im- 
provement in  the  mental  condition,  so  that  he  begins  to  take  a  more 
and  more  active  and  intelligent  interest  in  his  surroundings.  It 
must  be  remembered,  however,  that  intellectual  progress  is  much 
slower  than  the  purely  physical  improvement.  If  treatment  is 
begun  early,  all  the  physical  characteristics  of  the  cretin  may  dis- 
appear. In  the  meantime,  the  children  become  much  brighter  and 
learn  to  talk.  A  certain  number  of  cases  become  so  much  improved 
intellectually  that  they  are  able  to  attend  school.  Nevertheless,  the 
mental  development  never  becomes  wholly  normal,  and  parents 
should  not  be  led  to  expect  as  much  as  this.  Even  when  children 
are  intelligent  enough  to  go  to  school,  they  are  always  much  behind 
other  children  of  the  same  age,  both  in  mental  and  in  physical  developn 
ment;  and  while  they  may  live  active,  happy  and  useful  lives  in 
certain  occupations,  they  never  become  wholly  normal.  It  is  essen- 
tial that  the  administration  of  the  thyroid  extract  be  continued 
throughout  life.  It  if  be  omitted  even  for  a  few  weeks,  deteriora- 
tion begins  at  once,  and  a  relapse  is  seen. 

HYPOTHYROIDISM 

(Late  Infantile  Myxedema) 

This  name  is  given  for  convenience  to  a  condition  in  which  there 
is  not  a  complete  congenital  absence  of  thyroid  tissue,  and  in  which 
the  symptoms  are  due,  not  to  an  absence,  but  to  a  deficiency  of  thyroid 
secretion. 

ETIOLOGY. — A  certain  number  of  these  cases  should  upon  an 
etiological  basis  be  classified  with  sporadic  cretinism,  because  they 
represent  a  congenital  malformation  which  differs  only  from  that 
described  above  in  that  there  is  not  complete  absence  of  thyroid 
tissue,  but  only  an  imperfectly  formed  gland  which  is  functionally 
insufficient.  The  majority  of  these  cases,  however,  belong  in  the 
class  of  acquired  myxedema,  and  are  due  to  an  injury  to  the  thyroid 
gland  which  takes  place  during  extrauterine  life.     Such  cases  repre- 
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sent  much  the  same  condition  as  is  seen  in  the  myxedema  of  adults. 
When  the  injury  which  produces  the  lesion  of  the  thyroid  is  something 
peculiar  to  a  definite  locality,  the  condition  is  called  endemic  cretinism. 
This  form  is  seen  in  certain  parts  of  Switzerland,  Italy,  and  France, 
and  in  certain  districts  near  the  great  lakes  of  America.  There  is  some 
evidence  that  the  injurious  agent  is  conveyed  in  the  drinking  water. 
Other  cases  of  acquired  myxedema  are  wholly  sporadic  and  ^re  to  be 
traced  to  various  acute  diseases  in  which  the  thyroid  gland  is  involved. 

PATHOLOGICAL  ANATOMY.— The  condition  in  the  gland  is 
sometimes  a  primary  atrophy,  and  sometimes  a  goiter-like  degenera- 
tion with  more  or  less  complete  disappearance  of  the  glandular  tissue. 
Various  forms  of  thyroid  degeneration  are  seen  in  the  endemic  cases. 

SYMPTOMS.— The  symptoms  are  generally  the  same  as  those 
which  have  been  described  under  sporadic  cretinism,  differing  chiefly 
in  their  severity  and  in  the  time  of  their  appearance.  Every  varia- 
tion is  seen  from  children  who  show  very  little  deviation  from  the 
normal  to  children  who  show  a  condition  closely  approaching  that 
described  under  sporadic  cretinism.  In  the  majority  of  these  cases 
symptoms  are  not  noted  until  the  second  or  third  year,  or  even 
later.  Usually  the  first  thing  which  attracts  attention  is  a  failure 
of  mental  or  physical  development.  It  is  noted,  that  the  child  is 
backward,  is  imable  to  learn  what  is  taught,  pays  no  attention  to 
commands,  seems  unable  to  fix  its  attention,  and  is  not  cleanly  in 
its  habits.  In  other  cases  it  is  noticed  that  it  is  small  for  its  age, 
some  children  being  greatly  stunted.  Measurements  of  the  limbs 
may  or  may  not  show  shortening  of  the  limbs  in  proportion  to  the 
body.  Roentgenograms  usually  show  a  backward  ossification,  but 
there  are  usually  some  carpal,  tarsal  and  epiphyseal  centers  of  ossi- 
fication, indicating  that  there  has  been  at  least  some  thyroid  activity. 
The  facial  expression  varies  from  that  characteristic  of  the  cretin 
to  one  that  is  simply  expressionless  or  rather  stupid.  There  is  a 
variable  amount  of  thickening  of  the  skin,  lips,  tongue,  and  eyelids. 
The  hair  may  or  may  not  be  coarse  and  thick.  The  abdomen  is 
usually  prominent,  and  often  shows  an  umbilical  hernia.  The  voice 
is  often  deep  and  hoarse,  and  dentition,  both  the  first  and  the  second, 
is  delayed  and  irregular.     Constipation  is  very  marked. 

DIAGNOSIS. — The  ease  with  which  these  conditions  of  hypothy- 
roidism may  be  recognized  varies  greatly  with  the  individual  case.  In 
marked  cases  with  a  notable  deficiency  of  mentality  and  obvious 
physical  characteristics  of  the  cretin,  the  diagnosis  of  late  cretinism 
is  not  difficult.  In  less  marked  cases  the  physician  should  remember 
the  possibility  of  hypothyroidism  and  should  apply  the  therapeutic 
test.  Rapid  improvement  under  thyroid  extract  is  a  sign  that  the 
diagnosis  is  correct. 
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PROGNOSIS,— Marked  improvement  occurs  imdet  thyroid  ex- 
tract, but  as  in  sporadic  cretinism,  it  Is  a  doubtful  question  in  any 
case  whether  a  normal  condition  will  ever  be  gained. 

TREATMENT. — Treatment  is  the  same  as  that  of  sporadic 
cretinism. 

GOITER 

(Bronchocele) 
Enlargement  of  the  thyroid  gland  is  commonly  called  goiter.  True 
goiter  consists  in  the  enlargement  of  the  old  and  in  the  formation  of 
new  alveoli,  in  the  ce!l;i  of  which  a  greater  or  less  amount  of  colloid 
degeneration  takes  place.  The  colloid  abnormalities  of  goiter  are 
rarely  present  in  children,  in  whom  the  thyroid  enlargement  seems 
to  be  little  more  than  a  continuation  of  natural  growth  and  a  true 
hypertrophy  or  an  excessive  development  of  normal  tissue.  Usually 
the  enlargement  of  the  gland  is  the  only  sj'mptom.  Infants  have 
been  bom  with  an  enlarged  thyroid. 


Hyperemia  of  the  thyroid  gland.    Female,  13  years  old 


The  disease  is  endemic  in  Switzerland,  in  certain  parts  of  France 
and  Italy,  and  in  Michigan.  The  enlargement  may  be  purely  vas- 
cular (hyperemia  of  the  thyroid),  parenchj-matous,  «r  cystic.  Id 
places  in  which  the  disease  is  endemic  the  cause  in  many  cases  seems 
to  be  coimected  with  the  drinking-water.  It  has  a  certain  relation 
to  the  endemic  form  of  myxedema,  the  nature  of  which  has  not  been 
fully  determined.  A  woman  with  goiter  may,  on  removal  to  a  place 
in  which  the  disease  is  endemic,  give  birth  to  a  cretin.  Although  a 
simple  goiter  generally  gives  rise  to  no  symptoms  other  than  those 
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of  pressure,  S3miptoms  of  mj^edema  may  develop.  The  inference 
is  that  this  complication  is  due  to  interference  with  the  function  of 
the  gland,  as  a  result  of  which  the  secretions  are  either  diminished 
or  entirely  cJiecked.  When  myxedema  does  not  develop,  as  it  does 
not  in  the  majority  of  cases  of  goiter,  we  may  account  for  the  fact 
on  the  supposition  that  the  enlargement  of  the  gland  has  not  affected 
its  function  as  a  secreting  organ. 

Hyperemia  of  the  Thyroh). — ^Between  the  ages  of  twelve  and 
fifteen  years  in  girls,  about  the  time  of  puberty,  an  active  hj'peremia 
of  the  rich  vascular  tissue  of  the  thyroid  occurs,  leading  at  times  to 
a  considerable  and  rapid  enlargement  of  the  gland.  Anemia,  espe- 
cially clilorosis,  palpitation,  accelerated  pulse,  and  various  nervous 
symptoms  are  not  imcommon  at  this  period,  and  when  noted  in 
connection  with  the  hyperemic  enlargement  of  the  thyroid,  may  give 
rise  to  the  belief  that  the  condition  is  the  beginning  of  the  much 
more  serious  disease  exophthalmic  goiter.  This  enlargement  of  the 
thyroid  does  not  usually  persist,  however,  the  disease  generally  sub- 
siding imder  appropriate  treatment  of  the  anemia,  and  the  diagnosis 
is  readily  made. 

EXOPHTHALMIC  GOITER 

(Grave's  Disease) 

Exophthalmic  goiter  occasionally,  but  rarely,  occurs  in  childhood, 
independently  of  the  physiological  disturbance  which  has  been 
described  under  hyperemia  of  the  thyroid  gland. 

ETIOLOGY. — ^According  to  Sachs,  heredity  plays  a  much  more 
important  part  in  children  in  the  production  of  the  disease  than  the 
emotional  excitement,  fright,  cardiac  disease,^nd  severe  constitutional 
disorders  which  so  frequently  underlie  the  condition  in  adults.  Epi- 
lepsy, chorea,  and  chronic  alcoholism  in  the  parents  have  been  said 
to  predispose  to  the  development  of  the  disease  in  children. 

The  most  recent  views  attribute  the  disease  to  hypersecretion  of 
the  thyroid  gland,  to  which  the  name  hyperthyrea  is  given,  as  op- 
posed to  the  athyrea  of  myxedema. 

SYMPTOMS.— In  some  cases  the  onset  is  acute,  in  others  sub- 
acute or  chronic.  The  disease  is  characterized  by  the  cardinal 
symptoms  of  tachycardia,  exophthalmos,  muscular  tremors  and  en- 
largement of  the  thyroid,  and  by  general  symptoms  of  anemia,  indi- 
gestion with  a  special  tendency  to  profuse  diarrhea,  slight  fever,  loss 
of  weight,  and  many  other  symptoms  of  a  neurasthenic  character. 

Tachycardia- -The  pulse  rate  is  increased  to  90,  100,  120,  or  even 
200  per  minute,  the  rate  being  increased  in  states  of  excitement  and 
lowered  when  mental  and  physical  rest  is  enforced.    There  is  no 
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evidence  of  an  organic  lesion  in  the  heart.  All  the  arteries  through- 
out the  body  pulsate  with  unusual  distinctness.  Owing  to  the  in- 
creased blood-tension,  hemorrhages  may  occur  from  the  nose,  stomach, 
or  intestines.  Upon  palpation  of  the  goiter  a  distinct  thrill  may 
be  felt. 

Exophthalmos. — The  protrusion  of  the  eyeball  is  not  accompanied 
by  disturbance  of  vision.  Limitation  of  the  field  of  vision  with 
ulceration  of  the  cornea  from  want  of  protection  of  the  lids  may 
occur.  Graefe's  symptom,  a  failure  of  the  upper  lid  to  follow  promptly 
a  downward  movement  of  the  bulb,  Stellwag's  symptom  of  a  dilated 
palj>ebral  fissure,  and  Moebius's  symptom  of  defective  convergence 
of  the  axes  of  the  two  eyes  arc  signs  to  be  noted  in  connection  with 
•the  exophthalmos,  but  are  not  always  present. 

Thyroid  Enlargement, — The  thyroid  is  almost  always  enlarged,  but 
the  increased  size  may  follow  rather  than  precede  the  other  cardinal 
symptoms.  The  enlargement  is  usually  bilateral  and  symmetrical, 
the  tissues  are  vascular,  hyperplastic,  and  may  show  fibrous  degene- 
ration. 

Muscular  Tremors. — The  muscular  tremors  are  usually  rhythmical, 
and  at  the  rate  of  about  eight  to  the  second. 

I'hrobbing  of  the  blocd  vessels  and  free  perspiration  are  impleasant 
symptoms,  adding  to  the  discomfort  and  nervousness  of  the  patient* 
Litense  pigmentation  of  the  skin,  resembling  Addison's  disease,  may 
rarely  occur,  or  areas  of  leukoderma,  or  of  urticaria.  Very  rarely 
myxedema  has  developed  towards  the  end  of  the  disease. 

DIAGNOSIS. — The  diagnosis  is  made  by  the  recognition  of  the 
cardinal  symptoms.  Physiological  hyperemia  of  the  thyroid  at 
puberty  should  not  be  diagnosed  as  exophthalmic  goiter. 

PROGNOSIS. — The  course  is  generally  chronic  and  of  several 
years'  duration.  Some  cases  recover,  but  if  the  disease  is  once  well 
developed  it  is  apt  to  be  prolonged,  death  often  ensuing  from  some 
intercurrent  affection. 

TREATMENT.- -Absolute  rest  in  bed,  avoidance  of  all  exdte- 
ment,  and  careful  regulation  of  the  diet  are  essential.  Digitalis  and 
strophanthus  are  sometimes  useful.  Good  results  have  been  re- 
ported from  the  use  of  belladonna  or  of  atropin.  The  galvanic 
current  is  also  recommended.  The  thyroid  extract  has  proved  of 
no  value  in  these  cases.  When  the  gland  is  so  large  as  to  cause 
symptoms  of  pressure,  partial  extirpation  is  to  be  considered.  The 
operation  has  been  done  in  adults  with  good  results  in  a  certaia 
number  of  cases. 

Recently  subcutaneous  injection  of  thyroidectomized  goat  lymph 
has  been  tried,  and  in  some  cases  with  success. 
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ACUTE  THYROIDITIS 

Acute  inflammation  of  the  thyroid  is  not  very  common,  but  may 
occur  from  a  variety  of  causes.  It  may  result  in  the  formation  of 
abscesses  of  various  sizes  or  in  the  production  of  new  connective 
tissue.  Acute  thyroiditis  is  rarely  primary,  being  commonly  a  metas- 
tatic affection  occurring  in  the  course  of  some  febrile  disorder.  It 
has  been  noticed  among  children  as  a  complication  of  measles,  typhoid 
fever,  diphtheria,  and  parotitis,  and  the  process  in  a  majority  of  these 
recorded  cases,  instead  of  retrograding  spontaneously  as  it  did  in 
others,  caused  an  inflammatory  condition  in  which  abscess-formation 
occurred.  On  opening  the  abscesses  the  pus  was  found  to  contain 
numerous  micrococci. 

SYMPTOMS. — The  symptoms  of  acute  thyroiditis  are  swelling, 
redness,  and  tenderness  of  the  gland.  Sjonptoms  of  pressure,  such 
as  dyspnea,  hoarseness,  painful  deglutition,  and  neuralgic  pains,  are 
sometimes  present  with  fever  and  general  malaise.  The  duration  of 
the  disease  is  from  two  to  three  weeks. 

TREATMENT. — The  treatment  is  essentially  expectant,  but 
some  previously. intractable  cases  seem  to  have  been  benefited  by  the 
application  of  iodin.  The  patient  should  be  carefully  watched,  and 
if  there  are  indications  that  suppuration  has  taken  place,  an  incision 
should  be  made  at  once,  as  recovery  then  usually  occurs  quite  quickly. 

ENLARGED  THYMUS 

(Status  Lymphaticus;  Thymic  Asthma) 

This  is  a  condition  having  a  very  definite  pathological  anatomy, 
but  in  .which  the  clinical  manifestations  are  neither  constant  nor 
characteristic,  and  bear  a  relation  to  the  lesions  which  is  not  clearly 
imderstood.  The  reason  that  the  pathogenesis  of  the  various  symp- 
toms which  may  accompany  enlargement  of  the  thymus  is  not  clear, 
is  that  little  is  known  of  the  physiological  function  of  the  gland, 
and  consequently  no  clear  relation  between  the  symptoms  and  the 
functional  disturbance  produced  by  the  lesion  can  be  observed. 

PATHOLOGY.  Status  Lymphaticus. — Attention  was  first  at- 
tracted to  enlargement  of  the  thymus  by  the  occasional  occurrence 
of  sudden  death,  without  any  recognized  pathological  process  being 
found  as  an  adequate  cause.  In  these  cases  post-mortem  examina- 
tion often  disclosed  a  condition  of  marked  hyperplasia  of  the  thymus, 
associated  with  a  hyperplasia  of  the  lymphoid  tissue  throughout  the 
body.  This  involves  the  lymphnode  groups,  the  tonsils,  the  fol- 
licles at  the  base  of  the  tongue,  the  lymphoid  foUicles  of  the  intes- 
tine, and  the  follicles  of  the  spleen.  Paltauf  first  came  to  the  con- 
clusion that  this  condition  represents  an  abnormal  constitutional 
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state,  and  gave  it  the  name  of  staltis  lymphaticus.  Other  char- 
acteristics of  status  lymphaticus  as  thus  described  are  a  hypoplasia 
of  the  circulatory  apparatus,  a  narrowing  and  thinning  of  the  walls 
of  the  aorta  and  smaller  arteries,  and,  in  older  individuals,  a  blood 
picture  like  that  of  chlorosis. 

Enlarged  Thymus  Without  Other  Signs  of  Status  Lymphat- 
icus.— Whether  or  not  we  accept  Paltauf 's  theory  of  status  lymphat- 
icus as  a  clinical  entity,  we  must  admit  that  there  are  many  cases 
in  which  hyperplasia  of  the  thymus  is  the  sole  lesion,  all  the  con- 
comitant signs  of  status  l>'Tnphaticus  being  absent.  It  is  possible 
that  the  majority  of  instances  of  enlarged  thymus  belong  in  this 
class.  Whether  or  not  these  cases  are  just  as  liable  to  sudden  death 
as  typical  cases  of  status  lymphaticus  is  not  finally  determined.  It 
is  known,  however,  that  there  are  certain  symptoms  which,  while 
they  may  be  seen  in  typical  status  lymphaticus,  may  also  be  produced 
by  hyperplasia  of  the  thymus  alone.  These  symptoms  cannot  be 
attributed  to  a  general  constitutional  abnormality,  and  their  origin 
must  be  sought  in  the  particular  lesion  of  the  thymus.  This  fact 
increases  the  difficulties  in  giving  a  clear  clinical  description. 

Many  careful  statistical  observations  have  been  made  upK)n  the 
normal  weight  of  the  thymus  in  infancy  and  early  childhood.  The 
weight  is  greatest  at  birth,  averaging  about  7  grams.  Between  birth 
and  five  years,  the  average  normal  weight  is  about  4  grams.  Any 
weight  over  10  grams  should  be  considered  abnormal.  In  cases  of 
enlarged  thymus,  the  weight  may  be  from  15  to  50  grams;  I  have 
seen  one  thymus  weighing  60  grams.  In  cases  of  moderate  enlarge- 
ment the  weight  is  15  or  20  grams,  and  in  marked  enlargement  30 
or  40  grams.  There  are  no  characteristic  gross  or  histological  changes 
other  than  hyperplasia. 

Various  theories  have  been  advanced  in  explanation  of  the  sjonp- 
toms  which  are  associated  both  with  status  lymphaticus  and  with 
simple  enlargement  of  the  thymus.  The  inadequacy  of  all  expla- 
nations is  shown  by  the  fact  that  the  lesions  need  not  necessarily 
produce  any  s>Tnptoms  whatever.  Many  cases  are  reported  in  which 
sudden  death  in  apparently  healthy  children  is  attributed  to  the 
thymic  enlargement  found  at  autopsy.  There  can  be  no  doubt  that 
some  of  the  symptoms  observed  are  due  to  pressure y  either  upon  the 
trachea,  or  upon  the  great  vessels.  A  mechanical  explanation,  how- 
ever, does  not  account  for  all  the  clinical  phenomena  observed  at 
times  in  these  cases.  It  does  not  explain  the  tendency  toward  sudden 
death,  and  the  lessened  resistance  to  intercurrent  infections.  These 
phenomena  have  been  explained  under  the  pressure  theory  on  the 
basis  of  a  sudden  engorgement  of  the  th>Tnus  with  marked  increase 
in  pressure,  but  the  explanation  is  not  wholly  satisfactory.  Further- 
more, even  in  cases  in  which  the  most  striking  clinical  phenomenon 
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is  respiratory  disturbance,  pressure,  while  undoubtedly  often  play- 
ing an  important  part,  does  not  offer  a  full  explanation.  In  most 
cases  the  dyspnea  is  paroxysmal  rather  than  continuous,  and  stridor 
is. not  marked  in  proportion  to  the  severity  of  the  dyspnea.  The 
following  are  the  principal  theories  besides  that  of  pressure  which 
have  been  advanced  in  explanation  of  the  symptoms  associated  with 
enlargement  of  the  thymus:  (i)  Hyperthymization;  (2)  itUoxication 
from  faulty  tissue  change;  (3)  intensified  anaphylaxis. 

None  of  these  theories  has  much  evidence  in  its  support.  They 
will  be  further  considered  under  Problems  and  Research. 

SYMPTOMS. — ^As  stated  above,  the  enlargement  of  the  thymus 
may  cause  no  symptoms.  In  infancy,  status  lymphaticus  is  one 
of  the  causes  of  sudden  death  from  slight  apparent  cause,  and  there 
may  be  nothing  to  indicate  the  existence  of  the  condition  imtil  this 
occurs.  The  sudden  fatal  ending  may  be  brought  on  by  such  causes 
as  a  fall  or  other  accident,  anesthesia,  a  surgical  operation,  or  some 
acute  disease.  Death  may  be  preceded  by  repeated  convulsions,  high 
fever,  or  paroxysms  of  marked  dyspnea  with  or  without  signs  of 
mechanical  obstruction  to  the  respiration.  In  most  cases  of  this 
t)T)e  the  general  signs  of  status  lymphaticus  are  found  in  addition 
to  the  enlargement  of  the  thymus.  In  some  cases  tracheal  obstruc- 
tion, or  pressure  on  the  circulatory  or  nervous  systems,  is  the  prob- 
able cause  of  death,  but  we  do  not  know  to  what  extent  some  form  of 
general  intoxication  plays  a  part  in  these  cases. 

In  many  other  cases  of  enlarged  thymus,  the  first  attack  does  not 
result  in  death,  or  there  is  never  a  fatal  attack,  and  it  is  these  cases 
which  are  of  the  greatest  clinical  interest.  The  most  important 
and  characteristic  symptom  is  dyspnea^  and  it  is  for  this  reason  that 
the  name  thymic  asthma  has  been  applied  to  the  condition. 

The  dyspnea  may  be  continuous  or  intermittent.  The  continuous 
form  is  seen  most  often  in  very  yoimg  infants.  The  respiration  is 
increased  in  rate,  and  is  more  or  less  labored.  At  times  there  is  an 
increase  in  the  respiratory  difficulty,  which  culminates  in  a  suffoca- 
tive attack  accompanied  by  intense  cyanosis.  These  attacks  are 
repeated  at  varying  intervals,  there  being  always  some  dyspnea 
between  attacks.  In  this  form,  with  continuous  dyspnea,  there  is 
usually  also  stridor.  The  stridor  may  or  may  not  be  marked  during 
the  intervals  between  attacks,  but  is  usually  intense  during  the 
paroxysm.     It  is  inspiratory  in  character. 

The  intermittent  form  is  more  common  in  my  experience.  It  is 
seen  usually  in  children  who  are  at  least  several  months  old,  and  is 
the  type  seen  more  often  in  the  latter  half  of  the  first  year,  and  some- 
times in  the  second  year.  It  is  characterized  by  paroxysms  of  dyspnea 
in  children  who  between  attacks  are  apparently  quite  normal.    I  have 
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seen  two  clinical  varieties  of  this  intermittent  form.  In  the  first 
there  is  a  sudden  suffocative  attack,  accompanied  by  cyanosis  and 
inspiratory  stridor,  lasting  only  a  few  moments.  This  variety  may 
be  explained  upon  purely  mechanical  grounds.  In  the  second  variety 
the  paroxysm  lasts  longer,  but  is  not  so  intense.  The  breathing  in 
this  variety  is  extremely  rapid,  but  is  less  labored,  there  is  little  or 
no  cyanosis,  and  suffocation  is  not  threatened.  In  many  cases  of 
this  variety,  stridor  is  entirely  lacking,  the  attack  being  a  paroxysm 
of  extremely  rapid  breathing  which  is  often  not  markedly  labored, 
without  any  signs  suggesting  mechanical  obstruction.  In  other  cases 
of  this  type  the  dyspnea  may  be  expiratory,  with  asthmatic  r&les,  or 
there  may  be  both  inspiratory  and  expiratory  dyspnea.  The  duration 
of  the  attacks  in  this  variety  varies  from  a  few  hours  to  several  days. 

Tlie  explanation  of  the  symptoms  in  these  two  forms  of  the  disease 
is  not  wholly  clear.  In  the  continuous  form,  with  suffocative  attacks 
and  marked  inspiratory  stridor,  there  seems  little  doubt  that  the 
chief  cause  is  mechanical  obstruction  to  the  respiration.  The  same 
is  true  of  the  cases  of  the  intermittent  form  in  which  inspiratory 
stridor  is  marked,  the  breathing  very  labored,  and  cyanosis  present. 
The  obstruction  may  come  from  pressure  of  the  thymus  on  the 
trachea,  or  from  an  associated  laryngeal  spasm.  Not  all  cases  of 
congenital  stridor  are  due  to  enlarged  thymus,  as  there  is  a  congen- 
ital laryngeal  stridor  due  to  a  peculiar  formation  of  the  larynx. 

In  many  cases  of  the  intermittent  type,  the  mechanical  explana- 
tion of  the  symptoms  does  not  seem  very  satisfactory.  The  inter- 
mittent character  of  the  s>'mptoms  might  be  explained  by  periods 
of  thymic  engorgement  and  increased  pressure,  but  there  is  no  proof 
of  such  an  explanation.  The  cases  without  stridor  or  with  only  expi- 
ratory dyspnea,  without  cyanosis,  and  with  paroxysms  of  rapid 
breathing  which  does  not  suggest  obstruction,  are  very  strongly 
suggestive  of  a  factor  besides  the  purely  mechanical  one,  namely, 
some  form  of  intoxication. 

There  are  few  symptoms  of  importance  other  than  the  respiratory. 
Occasionally  dysphagia  is  present.  Occasionally  there  are  signs  of 
pressure  on  the  great  vessels. 

DIAGNOSIS. — The  diagnosis  of  enlargement  of  the  thymus 
depends  upon  (i)  physical  examination;  (2)  X-ray  examination; 
(3)  certain  special  methods  of  examination. 

Physical  Signs. — The  most  important  evidence  on  physical  ex- 
amination is  to  be  gained  from  percussion.  In  infants  there  is  a 
sUght  but  evident  area  of  normal  thymic  dulness  in  the  shape  of  an 
irregular  triangle  or  truncated  cone,  of  which  the  base  is  at  the  sterno- 
clavicular junction,  and  the  apex  at  the  second  rib.  This  dulness 
can  only  be  detected  on  very  light  percussion,  or  with  special  methods 
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of  percussion.  It  extends  laterally  very  little  beyond  the  margin 
of  the  sternum,  slightly  more  on  the  left  than  on  the  right.  An 
increase  in  the  quality  of  this  normal  dulness  imder  the  manubrium, 
or  dulness  extending  more  than  i  cm.  beyond  the  sternal  margin  on 
either  side  is,  in  the  absence  of  other  causes,  suggestive  of  thymic 
enlargement.  When  the  dulness  is  continuous  with  the  cardiac  dul- 
ness, concealing  the  note  of  pulmonary  resonance  between  the  heart 
dulness  and  the  normal  area  of  thymic  dulness,  it  is  farther  evidence 
of  enlargement  of  the  thymus.  Enlarged  or  caseous  lymphnodes  at 
the  hilus  of  the  lung  do  not  give  dulness  in  this  area  Simply  en- 
gorged lymphnodes  in  the  anterior  mediastinum  also  do  not  pro- 
duce dulness  in  this  area,  but  caseous  lymphnodes  in  this  region  do. 
Another  sign  of  enlarged  thymus  only  seen  occasionally  is  a  palpable 
mass  or  visible  expiratory  bulging  in  the  region  of  the  jugulum. 

X-Ray  Examination. — The  diagnosis  of  enlarged  thymus  has 
been  much  simplified  by  the  use  of  the  X-ray.  The  shadow  of  the 
normal  thymus  occupies  a  V-shaped  area  which  scarcely  extends 
beyond  the  limits  of  the  median  bony  structures.  An  enlarged 
thymus  gives  a  wide  median  shadow  above  the  heart,  appearing 
like  a  broad  cap  superimposed  on  the  shadow  of  the  heart  and  great 
vessels.  When  the  shadow  in  this  region  extends  more  than  H 
or  ^  cm.  beyond  the  bony  outlines  on  either  side,  it  is  suggestive 
of  thymic  enlargement.  Normally  there  is  no  shadow  outside  the 
bony  structures  down  to  the  point  where  the  regular  outlines  of  the 
heart  begin  to  appear.  A  shadow  above  this  poiat  and  outside  the 
bony  outlines  continuous  with  the  heart  shadow,  is  seen  in  thymic 
enlargement. 

Broadening  of  the  shadow  in  this  region  is  not  always  due  to  en- 
larged thymus.  At  times,  in  infants,  a  broadening  of  the  shadow 
to  the  right  may  be  due  to  the  great  vessels,  but  notable  broad- 
ening to  the  left  is  only  due  to  the  thymus.  The  shadow  of  en- 
larged bronchial  lymphnodes  may  sometimes  suggest  a  thymic  en- 
largement. Usually,  however,  enlarged  bronchial  lymphnodes  give 
an  extra  median  shadow  to  one  side,  which  does  not  connect  with 
the  heart  shadow. 

Special  Methods  of  Examination. — ^Various  special  methods  of 
percussing  the  thymus,  and  even  special  instruments  have  been 
devised.  These,  however,  are  not  adapted  to  use  in  ordinary  prac- 
tice. Skilled  observers  have  been  able  to  demonstrate  the  existence 
of  tracheal  stenosis  by  means  of  the  bronchoscope.  This  also  is  not 
of  much  practical  value.  In  some  cases  of  thymic  enlargement  a 
notable  lymphocytosis  has  been  found  on  blood  examination.  This 
would  be  of  more  value  in  older  children  than  in  infants,  but  cannot 
be  taken  as  more  than  a  confirmatory  sign. 
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Differential  Diagnosis.— F.nlarged  thymus  must  be  differen- 
tiated chiefly  from  Uie  other  causes  of  dyspnea  and  obstructed  breath- 
ing. The  other  causes  of  stri<!ulous  dyspnea  are  enlargement  of  the 
bronchial  lymph  nodes,  retropharyngeal  abscess,  membranous  laryn- 
gitis, catarrhal  spasm  of  the  larynx,  laryngospasm ,  congenital  laryn- 
geal stridor,  and  asthma.  Enlarged  thymus  must  also  be  difteren- 
tiated  from  the  diseases  of  the  heart  and  lungs  which  are  associated 
with  dyspnea. 

PROGNOSIS. — The  outlook  in  any  case  in  which  a  diagnosis  of 
enlargement  of  the  thymus  has  been  made  is  very  uncertain.  WhUe 
any  attack,  no  matter  how  severe  the  symptoms,  may  be  recovered 
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from,  it  must  always  be  remembered  that  these  cases  are  likely  to 
have  a  low  resistance  to  injurious  influences,  and  are  liable  to  sudden 
death  from  comparatively  slight  cause. 

TREATMENT.— Cases  of  thymic  enlargement  showing  any 
symptoms  should  be  treated  by  means  of  exposure  to  the  Roentgen 
rays.  ITie  influence  of  this  process  upon  the  lymphoid  structures 
in  general,  and  upon  the  thymus  in  particular,  has  been  proved 
beyond  the  possibility  of  doubt,  and  it  must  be  regarded  as  an  es- 
tablished fact  that  X-ray  exposures  are  capable  of  inducing  involution 
of  the  thymus  gland. 

When  the  symptoms  are  urgent,  especially  with  evidence  of  marked 
mechanical  obstruction,  the  exposure  should  be  given  daily  for  four 
or  five  days,  or  until  a  marked  improvement  has  been  obtained.  It 
has  been  shown  in  rabbits  that  four  exposures  on  successive  days 
gave  a  greater  degree  of  fibrosis  than  fifteen  exposures  over  five 
and  a  half  weeks.  When  the  symptoms  are  not  urgent,  or  after  a 
notable  improvement  has  been  obtained,  the  exposures  may  be  given 
at  intervals  of  a  week.  The  time  of  exposure  should  be  five  minutes. 
The  results  obtained  even  from  a  single  exposure,  are  often  very 
striking.  It  has  been  noted  that  symptoms  which  gradually  dis- 
appear under  X-ray  treatment  sometimes  tend  to  recur,  disappearing 
again  when  the  treatment  is  resumed.  This  is  to  be  explained  by 
partial  regeneration  in  the  thymus,  and  shows  that  it  is  possible  to 
regulate  tiie  treatment  according  to  the  necessities  of  the  case  with 
little  danger  of  complete  loss  of  thymic  fimction. 

Surgical  intervention  was  the  first  treatment  sought  in  enlarged 
thymus.  The  first  operation  was  elevating  the  thymus  and  fasten- 
ing it  to  the  tissues  of  the  neck  or  the  top  of  the  sternum.  The  results 
were  not  good,  and  it  soon  gave  place  to  thymectomy.  The  mor- 
tality of  this  operation  has  been  high.  Furthermore,  it  seems  prob- 
able in  the  light  of  recent  research,  that  the  complete  removal  of 
the  thymus  during  the  period  of  its  functional  activity  is  likely  to 
be  fraught  with  grave  danger  to  the  development  of  the  child.  The 
success  of  X-ray  therapy  is  great  .enough  to  render  surgical  inter- 
vention entirely  unnecessary. 

PROBLEMS  AND  RESEARCH.— The  literature  of  enlarged 
thymus  has  been  occupied  mainly  with  theoretical  considerations. 
The  theories  of  the  cause  of  sudden  death  in  status  lymphaticus,  and 
of  the  symptoms  of  hj^erplasia  of  the  gland,  have  been  much  dis- 
cussed. There  is  no  doubt  that  mechanical  obstruction  is  a  possible 
cause  both  of  sudden  death  and  of  the  respiratory  symptoms.  The 
theories  that  the  clinical  phenomena  are  due  to  hyperthymization 
or  to  intoxication  from  the  products  of  faulty  metabolism,  are  without 
much  supporting  evidence.    The  view  that  the  symptoms  of  status 
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lymphaticus  represent  an  anaphylactic  phenomenon  is  ingenious. 
It  is  based  on  the  observation  of  intensified  forms  of  such  diseases 
as  pneimionia  and  tuberculosis.  In  patients  with  status  Ijonph- 
aticus,  it  is  argued  without  proof  that  fulminant  types  of  illness  are 
examples  of  anaphylaxis,  and  that  the  status  l3Tnphaticus  intensifies 
anaphylactic  phenomena. 

Of  positive  accomplishment  in  the  investigation  of  the  thjoniis, 
there  is  very  little.  The  changes  which  take  place  in  thymectomized 
dogs  have  been  thoroughly  studied  and  described.  It  may  be  re- 
garded as  established  that  the  thymus  is  a  necessary  organ  in  infancy, 
and  there  is  strong  evidence  of  an  internal  secretion,  based  on  the 
results  of  thymectomy.  Such  evidence  has  to  do  with  an  association 
with  the  chromaffin  system,  with  a  relation  to  other  ductless  glands, 
and  with  an  influence  on  nutrition  in  general.  On  the  other  hand, 
all  attempts  to  produce  hyperth}Tnization  by  feeding  have  failed. 
Experimental  research  on  the  results  of  the  feeding  of  thymic  extract 
has  failed  to  give  definite  evidence  of  an  internal  secretion.  Finally, 
there  is  a  question  as  to  the  possible  relation  of  the  thymus  to  such 
conditions  as  cretinism,  mongolism,  and  chondrodystrophy. 

ADDISON'S  DISEASE 

ETIOLOGY. — Addison's  disease  is  even  more  rare  in  children  than 
in  adults,  only  about  twenty  cases  having  been  reported.  The  cause 
of  the  disease  is  still  an  open  question.  The  same  symptoms  occur 
when  different  pathological  conditions  are  present.  The  adrenal 
glands  are  supposed  to  furnish  an  internal  secretion  which  is  neces- 
sary for  normal  metabolism,  and  a  loss  of  this  secretion  is  considered 
by  some  writers  to  give  rise  to  the  symptoms,  while  others  believe 
that  the  disease  is  dependent  upon  changes  in  the  ganglia  of 
the  sympathetic  nervous  system  of  the  abdomen. 

PATHOLOGICAL  ANATOMY.— The  pigmentation  varies  from 
a  light  yellow  to  a  deep  bronze.  It  is  usually  diffuse,  and  is  most 
intense  on  the  exposed  parts  of  the  body,  such  as  the  head  and  hands, 
and  in  the  flexures,  around  the  nipples  and  about  the  genitals.  The 
mucous  membranes  of  the  mouth  and  vagina  are  likewise  pigmented, 
but  the  palms  and  the  soles  remain  free  for  a  long  time.  Small  areas 
of  leukoderma  may  appear. 

SYMPTOMS. — The  onset  is  usually  insidious.  Progressive  loss 
in  strength,  and  a  characteristic  discoloration  of  the  skin  are  the 
conspicuous  symptoms  of  the  disease. 

Vomiting  and  diarrhea  are  especially  common  when  the  disease 
occurs  in  diildren.  Nervous  symptoms  are  sometimes  marked,  and 
are  of  the  same  character  as  those  we  see  in  cases  of  severe  secondary 
anemia.  The  blood,  however,  shows  only  a  slight  degree  of  anemia. 
There  is  no  emaciation  except  in  the  later  stages. 
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The  course  of  the  disease  is  progressive,  with  occasional  remissions, 
the  duration  varying  from  a  few  months  to  one  or  two  years.  Death 
occurs  from  exhaustion  or  from  the  development  of  an  intercurrent 
aflfection,  which  may  appear  as  some  form  of  tubercular  disease  in 
other  parts  of  the  body. 

On  autopsy  the  adrenal  glands  are  frequently  found  to  be  tuber- 
cular, or  the  seat  of  other  lesions. 

DIAGNOSIS. — In  the  diagnosis  of  Addison's  disease  other  causes 
of  pigmentation  of  the  skin  must  be  excluded,  such  as  may  arise 
from  arsenic,  lead,  nitrate  of  silver,  malaria,  and  abdominal  growths. 
The  tuberculin  test  is  often  of  value  as  an  aid  in  the  diagnosis  when 
the  cause  is  due  to  tuberculosis  of  the  adrenal  glands. 

PROGNOSIS. — ^The  disease  is  nearly  always  fatal.  A  few  re- 
coveries have  been  reported. 

TREATMENT.— The  adrenal  glands  of  the  sheep  have  of  late 
been  used  frequently  in  the  treatment,  and  in  a  few  cases  with  im- 
provement in  the  symptoms.  The  remedy  is  worthy  of  a  trial,  but 
the  results  are  usually  very  disappointing.  The  glands  may  be 
given  raw  or  slightly  cooked,  in  the  form  of  a  glycerin  extract,  or  as 
a  dry  extract  in  tablets.  From  one-half  to  one  gland  may  be  given 
daily,  or  one-grain  doses  of  the  dried  extract  three  times  a  day. 
General  treatment  and  measures  directed  to  the  control  of  the  symp- 
toms are  indicated. 

DISEASES  OF  OTHER  DUCTLESS  GLANDS 

It  is  a  tendency  in  modem  medicine,  possibly  an  unfortimate  one, 
to  ascribe  a  great  variety  of  functional  disturbances  of  obscure  patho- 
genesis to  a  disease  of  some  of  the  ductless  glands.  This  is  because 
there  is  so  much  in  connection  with  the  physiology  of  the  glands 
having  internal  secretion,  which  is  not  yet  understood.  Acromegaly, 
which  in  adults  is  due  to  a  lesion  of  the  pituitary  gland,  is  practically 
never  seen  in  early  life.  There  is  a  condition  rarely  seen  in  children 
associated  with  tumors  of  this  gland,  which  has  been  described  as 
FrohUch's  syndrome.  The  symptoms  are  adiposity,  delayed  sexual 
development,  and  sometimes  mental  dulness.  Cases  have  been 
reported  in  which  precocious  sexual  development  was  attributed 
to  tumors  of  the  pineal  gland,  or  to  tumors  of  the  adrenals. 

ITie  indiscriminate  prescribing  of  glandular  extracts  for  obscure 
conditions  in  early  life  cannot  be  too  strongly  condemned.  Enor- 
mous additions  to  our  knowledge  are  required  before  we  can  ascribe 
certain  conditions  of  infantilism,  and  of  disturbance  of  various  func- 
tions, definitely  enough  to  the  ductless  glands  to  afford  a  basis  for 
rational  therapy.  In  the  meantime  it  is  quite  possible  that  the 
indiscriminate  use  of  glandular  extracts  may  be  fraught  with  con- 
siderable danger. 


DIVISION  XIV 

DISEASES  OF  THE  BONES,  JOINTS  AND 

MUSCLES 

OSTEOGENESIS  IMPERFECTA 

(Fragilitas  Ossium;  Osteopsathyrosis) 

This  is  a  disease  characterized  by  excessive  fragility  of  the  bones, 
for  which  no  definite  cause  can  be  found.  It  is  a  fetal  disease,  the 
greater  number  of  cases  being  still-bom.  Some  cases  survive,  and 
present  a  very  characteristic  clinical  picture.  Occasionally  this  con- 
dition of  fragility  of  the  bones,  instead  of  being  manifest  in  infancy, 
does  not  appear  until  later  childhood.  These  cases  were  formerly 
spoken  of  as  idiopathic  osteopsathyrosis,  but  modern  opinion  regards 
the  condition  as  the  same  process  of  fetal  origin  as  in  congenital 
osteogenesis  imperfecta,  the  symptoms  not  appearing  until  after  a 
period  of  latency. 

ETIOLOGY. — The  cause  of  the  disease  is  entirely  unknown. 
Heredity  seems  to  be  the  only  important  factor  in  favor  of  which 
there  is  any  evidence,  a  number  of  writers  having  observed  several 
cases  in  the  same  family.  There  is  no  evidence  of  any  relation  to 
S3^hilis,  or  to  disease  of  the  ductless  glands.  The  immediate  c^use 
seems  to  be  some  fault  in  the  condition  of  the  mother  during  pregnancy. 

PATHOLOGICAL  ANATOMY —Macroscopically  the  bones  show 
multiple,  irregularly  placed  fracture's,  either  recent,  or  healed  with 
slight  callus  formation.  The  bones  may  be  soft  and  pliable,  or  very- 
brittle;  they  may  be  normal  in  length,  or  short  and  thick.  The 
bones  of  the  skull  show  an  almost  complete  lack  of  calcification,  the 
cranium  being  a  soft  membranous  bag.  The  cortex  of  the  long  bones 
is  extremely  thin,  and  in  marked  cases  the  shaft  of  the  bone  may 
consist  only  of  a  firm  periosteum  enclosing  a  reddish-brown  mass 
intersected  by  fine  bony  spicules. 

Microscopically,  the  region  between  the  epiphysis  and  the  diaph3rsis 
of  the  long  bones  shows  no  abnormality  in  the  proliferation  of  the 
cartilage.  The  conversion  of  cartilaginous  into  bone  tissue  is  markedly 
reduced  in  amount,  but  otherwise  takes  place  normally.  This  leaves 
ntimerous  cartilaginous  remnants  in  the  diaphyses,  and  a  markedly 
diminished  number  of  bony  trabeculae.    The  number  of  osteoblasts 
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is  everywhere  diminished,  and  the  marrow  is  markedly  increased. 
Periosteal  ossification  is  absent  in  some  places,  slight  in  others. 

SYMPTOMS. — Infants  who  survive  birth  often  present  an 
easily  recognizable  picture,  on  account  of  the  deformities  produced 
by  the  multiple  fractures.  The  extremities  show  all  sorts  of  deformi- 
ties, with  shortening  and  bending.  Callus  formation  is  not  marked, 
but  a  certain  amount  can  be  detected.  The  fontanels  and  sutures 
are  widely  open,  and  often  the  entire  cranium  feels  soft  and  boggy  like, 
parchment.  The  thorax  usually  sliows  no  deformity  except  more 
or  less  numerous,  small  knob-like  protuberances  on  the  ribs  repre- 
senting healed  fractures.  In  some  cases  there  is  such  extreme  fra- 
gility of  the  bones  that  the  slightest  manipulation  causes  new  frac- 
tures. In  other  cases  the  stage  of  extreme  fragility  app>ears  to  have 
been  passed  through  in  utero,  the  chief  appearances  being  malnutrition 
and  deformities. 

In  addition  to  tlie  bony  abnormalities,  infants  with  osteogenesis 
imperfecta  are  usually  undersized  and  poorly  nourished,  with  soft 
delicate  skin  and  long  silky  hair.  The  face  is  normally  formed.  The 
abdomen  is  protuberant,  but  without  umbilical  hernia. 

In  some  cases,  now  believed  to  represent  a  less  marked  severity 
of  the  same  disease,  the  children  are  apparently  normal  in  infancy, 
but  in  childhood,  when  their  physical  activity  increases,  they  show 
a  tendency  to  fracture  from  very  slight  violence  Fractures  in  this 
disease  appear  to  cause  little  pain,  and  tend  to  unite  rather  rapidly. 

DIAGNOSIS. — The  diagnosis  of  osteogenesis  imperfecta  is  usually 
easy.  ITie  only  other  condition  in  infancy  in  which  spontaneous 
fractures  are  seen  is  rickets.  In  rickets,  however,  the  tendency  to 
fracture  is  never  so  extreme,  and  while  there  may  be  more  than  one 
fracture,  the  multiple  lesions  characteristic  of  osteogenesis  imper- 
fecta are  not  present.  Furthermore,  rickets  is  recognized  by  the 
characteristic  changes  at  the  epiphyses  of  the  long  bones,  which  are 
absent  in  osteogenesis  imperfecta.  Ilie  X-ray  appearance  of  the 
bones  in  osteogenesis  imperfecta  shows  large  medullary  cavities  with 
a  very  thin  atr)])hic  corti^x  The  e])iphyscal  lines  are  fairly  sharply 
defined. 

PRO(iX()SIS.--The  prognosis  of  the  disease  is  bad.  Most  of 
the  infants  who  are  not  still-born  die  within  a  comparatively  short 
time  after  birth,  but  those  which  survive  longer  have  a  low  resistance, 
and  usually  die  during  infancy  from  some  intercurrent  affection. 
The  prognosis  of  the  cases  in  which  the  disease  first  manifests  itself 
in  later  childhood  is  better.  Some  of  them  have  appeared  to  undergo 
.spontaneous  cure.  The  majority,  however,  have  to  live  in  constant 
dread  of  new  fractures,  and  are  often  more  or  less  incapacitated  by 
the  deformities  which  have  been  produced. 
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TREATMENT. — No  special  treatment  specifically  directed  at  the 
diseased  condition  has  proved  to  be  of  any  avails  Both  drugs  and 
organotherapy  have  proved  equally  useless.  All  that  can  be  done 
in  these  cases  is  to  place  the  patient  under  the  general  conditions  of 
hygiene  and  environment  which  conduce  to  the  most  rugged  normal 
development. 

PROBLEMS  AND  RESEARCH.— The  problem  of  the  etiology  and 
pathogenesis  of  this  disease  is  so  obscure  that  little  progress  has  been 
made.  Recent  researches  have  been  carried  out  upon  the  meta- 
bolism in  patients  with  osteogenesis  imperfecta,  but  these  are  of 
scientific  interest  rather  than  of  any  practical  value. 

CHONDRODYSTROPHY 

(Achondroplasia) 

This  is  a  rather  rare  congenital  disease  characterized  chiefly  by 
an  interference  with  the  growth  in  length  of  the  long  bones.  It  has 
been  recognized  as  an  abnormality  since  the  days  of  the  Egyptians, 
and  is  of  interest  as  being  the  cause  of  the  most  marked  examples 
of  dwarfism,  most  of  the  dwarfs  which  are  exhibited  in  circuses  and 
dime  museums  being  specimens  of  this  disease.  The  condition  has 
often  been  improperly  described  as  congenital  or  fetal  rickets,  but 
the  lesions  of  the  bones  are  entirely  different. 

ETIOLOGY — The  abnormal  growth  of  the  bones  begins  during 
fetal  life.  The  cause  is  entirely  unknown,  the  instances  in  which 
an  hereditary  connection  has  been  traced  being  so  rare  that  this  is 
probably  not  a  factor. 

PATHOLOGICAL  ANATOMY— ITie  essential  lesion  is  more  or 
less  the  reverse  of  that  seen  in  osteogenesis  imperfecta,  in  which  the^ 
proliferation  of  cartilage  is  normal  but  ossification  is  diminished.  In 
chondrodystrophy  the  process  consists  in  interference  with  prolifera- 
tion of  the  cartilage  cells  in  the  zones  of  growth  at  the  ends  of  the 
diaphyses  of  the  long  bones.  The  lessened  growth  of  cartilage 
through  inhibition  of  proliferation  of  the  cells  is  seen  in  all  degrees. 
ITie  result  is  interference  with  the  growth  in  length  of  the  long  bones. 
On  the  other  hand,  the  process  of  osteoblast  formation,  penetration, 
resorption  and  calcification,  through  which  the  cartilaginous  tissue 
is  converted  into  bony  tissue,  is  entirely  undisturbed.  Further- 
more, periosteal  ossification  is  entirely  normal  and  may  even  be 
excessive.    The  flat  bones  escape  entirely. 

The  result  of  these  disturbances  is  the  formation  of  abnormally 
short  and  thick  long  bones,  and  premature  synostosis.  At  times  an 
abnormal  connective  tissue  originating  from  the  periosteum  sinks 
into  the  epiphyseal  zone  of  growth,  the  so-called  periosteal  lamella. 
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This  causes  an  interference  with  growth  in  length  more  marked  on 
one  side  of  the  bone  than  on  the  other,  the  result  being  curvature  of 
the  bony  shaft.  The  width  of  the  cartilaginous  epiphyses  varies, 
being  in  some  cases  lessened,  in  others  increased,  (the  so-called  hypo- 
and  hyperplastic  varieties). 

The  vertebrae  are  only  slightly  affected.  The  most  marked  inter- 
ference with  growth  is  seen  in  the  humeri  and  the  femora,  but  all  the 
long  bones  of  the  extremities  are  affected  to  a  variable  degree.  The 
marked  prominence  of  the  forehead  and  upper  jaw  seen  in  these 
cases,  is  due  to  the  premature  synostosis  of  the  tribasalar  bone  (the 
two  parts  of  the  sphenoid  and  the  sphenoidal  process  of  the  occipital 
bone).  Normally  this  ossification  does  not  take  place  until  adult 
life,  but  in  patients  with  chondrodystrophy  it  may  begin  during 
fetal  life.  This  prevents  a  normal  expansion  of  the  base  of  the  skull, 
and  the  prominence  of  the  forehead  is  produced  by  the  crowding 
upward  and  forward  of  the  growth  of  the  brain. 
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SYMPTOMS.— In  the  majority  of  cases  of  thk  affection  the 
children  are  either  still-born  or  die  shortly  after  birth.  Those  who 
survive  are  delicate  and  have  a  low  resistance  during  infancy,  but  if 
they  reach  childhood  they  may  become  strong  and  healthy. 

The  most  striking  feature  of  the  clinical  picture  is  the  short  arms 
and  legs.  Their  length  is  greatly  diminished  in  proportion  to  that 
of  the  trunk,  and  still  more  so  in  proportion  to  the  circumference 
of  the  head  and  abdomen.  The  skin  and  soft  parts  hang  on  the 
limbs  in  deep  folds,  appearing  too  abundant  for  the  shortened  bones 
and  suggesting  sleeves  or  trousers  which  are  much  too  long.  The 
cranium  is  large,  and  may  even  measure  above  the  normal  average 
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in  circumference.  The  forehead  is  usually  markedly  prominent. 
The  neck  is  plump  and  there  is  usually  a  good  development 
everywhere  of  subcutaneous  fat.  There  may  be  delayed  closure  of 
the  fontanel,  and  moderately  delayed  dentition.  The  short  fingers 
are  nearly  equal  in  length,  and  the  angular  separation  of  the  fingers 
at  the  second  joints  gives  the  characteristic  appearance  of  the  **  tri- 
dent hand.''  In  the  early  years  there  is  muscular  weakness  and 
relaxation  of  the  ligaments,  so  that  the  functions  of  walking  and 
standing  «are  delayed  often  until  the  third  or  fourth  year.  Later  a 
marked  lordosis  develops,  which  with  the  prominent  hips  and  abdo- 
men, short  extremities,  and  possible  bowing  of  the  legs,  presents  a 
very  striking  picture. 

Mental  development  may  be  wholly  normal  but  is  usually  some- 
what below  normal,  although  these  dwarfs  cannot  be  classed  as  defec- 
tives. They  are  usually  easily  amused  and  controlled,  but  do  not 
often  make  markedly  successful  progress  in  their  education.  In 
adult  life  their  sexual  power  is  normal.  They  frequently  live  to  a 
great  age.  The  maximum  height  which  they  attain  is  often  not  more 
than  3  1-2  or  4  feet. 

DIAGNOSIS. — The  principal  positive  point  in  diagnosis  is  the 

marked  shortening  of  the  extremities.    This  with  the  characteristic 

appearances  of  the  face,  cranium  and  hands  usually  enables  the  diag- 

•  nosis  to  be  made  without  difficulty.    The  following  conditions  have 

to  be  considered  in  differential  diagnosis. 

Rickets. — Both  rickets  and  chondrodystrophy  have  a  prominent 
forehead,  delayed  closure  of  the  fontanel,  delayed  dentition,  broaden- 
ing at  the  epiphyses,  excessive  sweating,  normal  mental  development, 
and  delay  in  walking  and  standing.  The  signs  of  rickets  never 
develop  so  early  in  infancy  as  do  those  of  chondrodystrophy.  Fur- 
thermore, rickets  does  not  show  diminution  of  the  length  of  the  long 
bones,  this  being  the  most  important  differential  point.  The  char- 
acteristic rosary  of  rickets  is  not  seen  in  chondrodystrophy,  and  the 
enlargement  in  the  region  of  the  epiphysis  in  rickets  is  at  the  epiphyseal 
junction,  while  in  chondrodystrophy  it  is  the  entire  epiphysis  which 
is  enlarged. 

In  roentgenograms  the  appearances  are  entirely  different.  The 
epiphyseal  lines  instead  of  being  broad  and  irregular  as  in  rickets, 
are  straight  and  much  narrowed.  The  shafts  of  the  bones  are  dimin- 
ished in  length  and  increased  in  breadth  and  density.  The  apparent 
overgrowth  of  the  bony  epiphysis  may  be  so  marked  that  its  shadow 
appears  to  overlap  that  of  the  epiphyseal  line. 

Cretinism, — This  condition  is  mistaken  for  chondrodystrophy  be- 
cause it  also  shows  the  principal  d'agnostic  feature  of  the  latter, 
namely,  shortening  of  the  length  of  the  limbs.    The  shortening, 
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however,  is  not  so  marked  in  cretinism  as  in  chondrodystrophy. 
Furthermore,  all  the  other  features  characteristic  of  the  cretin,  such 
as  marked  retardation  of  mental  development  and  the  myxedematous 
thickening  of  the  skin  and  mucous  membranes,  are  absent.  Certainty 
of  differential  diagnosis  may  be  obtained  from  the  characteristic 
features  seen  in  roentgenograms  of  chondrodystrophy. 

Fio.  2S3 
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Hydrocephalus. —  Chondrodystrophy  has  been  mistaken  for  hydro- 
cephalus because  it  may  show  an  increased  circumference  of  the  cran- 
ium wit!i  wide-open  fontanels.  The  principal  differentiating  point 
is  the  shortening  of  the  limbs  in  chondrodystrophy,  which  is  entirely 
absent  in  hydrocephalus. 

Osteogenesis  Imperfecta. — In  some  cases  of  this  disease  the  femora 
may  be  shorter  than  normal,  but  it  is  easily  recognized  by  the  ten- 
dency toward  multiple  fractures,  which  are  entirely  absent  in  chondro" 
dystrophy. 
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PROGNOSIS. — When  the  condition  is  first  seen  in  early  infancy, 
the  chances  for  ultimate  survival  are  rather  bad  on  account  of  the 
delicacy  and  low  resistance  of  these  patients.  In  the  few  cases  which 
are  first  seen  after  childhood  has  been  reached,  the  prognosis  as  to 
life  is  good. 

TREATMENT. — No  known  treatment  has  any  influence  upon  the 
condition.  The  use  of  thyroid  extract,  or  any  other  form  of  organo- 
therapy has  proved  to  be  entirely  without  effect.  General  hygienic 
treatment  is  all  that  can  be  done. 

ACUTE  OSTEOMYELITIS 

Acute  infectious  osteomyelitis  is  an  acute  infection  involving  the 
bones  and  joints.  It  has  been  described  under  various  other  names, 
such  as  acute  arthritis  of  infantSy  acute  purulent  synovitis  of  infants^ 
acute  epiphysitis,  and  pyemia  of  the  bone. 

ETIOLOGY. — Nichols  has  shown  that  acute  infectious  osteo- 
myelitis is  an  acute  inflammation  of  the  bone  due  to  any  one  of  a 
number  of  pathogenic  organisms,  hence  osteomyelitis  is  not  a  specific 
disease,  but  belongs  to  the  group  of  septic  pyemias.  Tlie  staphylo- 
coccus pyogenes  aureus  is  the  organism  that  most  commonly  pro- 
duces the  disease.  An  early  period  of  life,  and  the  acute  infections 
predispose  to  osteomyelitis.  Traumatism  must  l)e  recognized  as  an 
occasional  exciting  cause. 

PATHOLOGICAI.  ANATOMY.— In  infants  the  disease  commonly 
originates  from  a  septic  infection  of  the  umbilicus  or  pharynx.  The 
process  attacks  the  bone-marrow  primarily,  and  the  joints  become 
secondarily  involved  if  the  process  originates  in  or  extends  to  the 
end  of  the  bone  and  is  not  limited  to  the  shaft.  The  joint  infection 
may  come  either  from  a  separation  of  the  epiphysis,  which  is  wholly 
or  in  part  intracapsular,  or  from  a  growth  of  pyogenic  organisms 
along  the  blood-  or  lymph-channels  of  the  epiphysis,  frequently 
setting  up  an  osteomyelitis  of  the  ossified  portion  of  the  epiphysis 
and  spreading  thence  into  the  joint.  The  two  affections,  osteomyelitis 
and  arthritis,  therefore,  represent  different  phases  of  bone  infection, 
rather  than  different  diseases  of  the  bone.  The  morbid  process 
sometimes  involves  the  entire  structure  of  the  bone,  including  the 
periosteum. 

Osteomyelitis  begins  as  a  h^^^eremia  of  the  bone-marrow.  Later, 
suppurative  foci  of  a  dull-yellow  or  grayish  color  appear,  while  in 
severe  cases  the  entire  marrow  becomes  purulent  and  the  Haversian 
canals  of  the  cortical  portion  become  filled  with  pus.  Metastatic 
abscesses  and  thrombosis  of  the  veins  of  the  marrow  may  follow. 
When  the  infection  enters  the  joint,  the  cartilage  is  softened  and 
destroyed  and  an  abscess  is  formed.    Osteomyelitis  may,  however, 
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be  the  cause  not  only  of  suppurative  but  of  a  simple  inflammation 
of  the  joint. 

SYMPTOMS. — The  onset  is  sudden  and  sometimes  marked  by 
a  chill  There  are  severe  constitutional  symptoms,  fever,  and  ia- 
tense  pain,  usually  sharply  localized  The  part  affected  is  swollen, 
reddened,  and  tender,  and  if  a  joint  itself  is  involved,  the  swellir^ 

Flc.  3S4 


Case  of  osteomyelitis  of  the  radius,  tlie  radiograph  showing  a  marked  periosteal 
thiiiJceDing,  as  well  as  a  fairly  well  defined  focus  of  rarefication  in  the  medulla  of  the 
bone  itself.  The  extreme  proximal  end  of  the  bone,  as  well  as  the  distal  epiphysis,  a 
apparently  not  affected. 

which  is  at  first  tense  soon  becomes  fluctuating.  From  the  begin- 
ning of  the  disease  the  signs  of  sepsis  are  manifest,  with  high  inter- 
mittent fever,  rapid  pulse,  pronounced  leukocytosis,  and  great  pros- 
tration. In  exceptional  cases  these  severe  constitutional  symptoms 
may  not  be  present.  In  rapid  cases  death  from  general  sepsis  may 
occur  in  three  or  four  days,  but  the  disease  is  generally  prolonged 
for  one  or  two  weeks. 

DIAGNOSIS. — The  differential  diagnosis  is  to  be  made  chiefly 
from  the  articular  form  of  rheumatic  fever,  from  which  it  is  to  be 
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distinguished  by  the  surrounding  soft  parts  being  much  less  invtdved 
and  the  general  s>'mptonis  much  more  severe  in  osteomyelitis,  and, 
if  the  disease  occurs  in  the  first  two  years,  by  the  rarity  of  rheumatism 
at  so  early  a  period. 

From  tuberculosis,  osteomyelitis  is  to  be  differentiated  by  the  slow 
onset  of  the  former,  and  by  the  fact  that  the  primary  lesion  geneiaJly 
shows  itself  in  the  shaft  of  the  bone  in  the  latter,  while  in  the  former 
the  epiphysis  is  usually  first  attacked.  The  process  of  osteomyelitis, 
may,  however,  attack  the  epiphysis  and  extend  to  the  joint.  The 
presence  of  a  leukocytosis  in  osteomyelitis  is  also  of  great  aid  in 
the  diagnosis. 

Fig.  3SS 
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Osteomyelilis  of  [he  humerus 

PROGNOSIS. — The  prognosis  is  very  unfavorable  unless  imme- 
diate and  radical  surgical  interference  is  carried  out. 

TREATMENT.— The  treatment  is  essentially  surgical.  When 
osteomyelitis  of  the  shaft  of  a  long  bone  is  found  at  operation,  all 
of  the  affected  portions  should  be  removed,  even  if  a  considerable 
portion  of  the  shaft  is  taken,  experience  having  shown  that  new  bone 
will  soon  form,  and  that  a  ser\'iceable  limb  is  the  usual  result  in  the 
leg  and  forearm. 
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Prevention  of  septic  infection  of  the  umbilical  cord,  and  of  the 
wound  after  the  cord  has  fallen  o£f,  is  important  as  a  matter  of  pro- 
phylaxis. 

ACUTE  PERIOSTITIS 

This  is  an  inflammation  of  the  periosteum. 

ETIOLOGY. — There  are  two  forms,  traumatic  and  infectious.  In 
the  traumatic  form  the  inflammation  is  due  to  a  mechanical 'injury 
and  is  seen  most  often  on  the  shin  bone.  In  the  infectious  form  the 
etiology  is  the  same  as  in  acute  osteomyelitis,  the  only  difference 
being  that  the  process  begins  in  the  periosteum  rather  than  in  the 
medullary  cavity  of  the  bone.  The  process  is  usually  secondary, 
and  appears  as  a  complication  of  other  recognized  acute  infections. 
In  cases  which  are  apparently  primary,  there  is  probably  an  unrecog- 
nized focus  of  infection  elsewhere,  although  it  is  possible  that  under 
certain  circumstances,  possibly  with  trauma  as  a  preceding  cause, 
organisms  circulating  in  the  blood  may  locate  in  the  periosteum  as 
a  point  of  least  resistance. 

PATHOLOGICAL  ANATOMY.— The  purely  traumatic  form  is 
not  suppurative.  The  lesion  consists  in  hyperemia  and  plastic  exuda- 
tion. In  the  infectious  form  the  process  is  a  subperiosteal  suppur- 
ation. 

SYMPTOMS. — In  the  traumatic  form  the  only  symptom  is  marked 
tenderness  over  the  bone,  most  commonly  over  the  shin.  There 
is  also  a  moderate  amount  of  swelling.  The  condition  is  very  similar 
clinically  to  the  periostitis  of  syphilis,  the  principal  differentiating 
point  being  the  history  of  the  tenderness  having  followed  trauma.  In 
traumatic  periostitis  the  tenderness  and  swelling  may  persist  as  long 
as  several  weeks. 

In  the  infectious  form  the  symptoms  closely  resemble  those  of 
acute  osteomyelitis.  There  is  fever  and  the  usual  constitutional 
disturbance  which  accompanies  acute  infection.  The  symptoms, 
however,  are  usually  much  less  severe  than  in  acute  osteomyelitis. 
On  examination,  an  afea  of  acutely  tender  swelling  is  found  over 
some  portion  of  the  bone.    Later,  fluctuation  is  detected. 

PROGNOSIS. — Acute  periostitis  is  a  less  severe  and  dangerous 
disease  than  is  acute  osteomyelitis,  and  does  not  often  lead  to  general 
sepsis.    With  proper  treatment  rapid  recovery  should  take  place. 

TREATMENT.  -In  the  traumatic  form  the  application  of  cold 
in  the  form  of  an  ice-bag  or  cold  compresses  is  indicated.  The  area 
should  be  most  carefully  protected  from  a  mechanical  injury. 

In  the  infectious  form,  the  treatment  is  essentially  surgical,  con- 
sisting in  incision  and  drainage. 
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INFECTIOUS  ARTHRITIS 

(Still's  Disease) 

ETIOLOGY  AND  PATHOLOGICAL  ANATOMY.— In  the  great 

majority  of  cases  in  which  tlie  joints  are  affected  in  children,  the 
pathological  process  is  due  to  infection.  This  infection  is  due  to 
the  presence  in  the  body  of  one  of  the  specific  organisms,  or  a  group 
of  organisms,  and  the  affection  of  the  joints  in  most  cases  occurs  in 
the  course  of  the  general  specific  disease.  The  primary  focus  of  in- 
fection may  be  in  any  part  of  the  body,  as  the  tonsil  or  the  ear.  The 
arthritis  may  be  due  to  the  presence  of  the  specific  organism  in  the 
joints  or  to  the  action  on  the  joints  of  its  toxins  alone.  In  the  former 
case  the  local  process  is  more  acute  and  severe.  It  is  thus  seen  that 
under  the  general  term  infectious  arthritis  should  be  include  a  very 
large  number  of  diseases. 

The  character  of  the  joint  lesions  depends  upon  the  special  organism 
present,  and  while  in  certain  instances,  such  as  infections  from  the 
tubercle  bacillus  and  in  syphilis,  the  anatomical  conditions  can  often 
be  recognized,  yet  in  most  cases  the  diagnosis  is  made  by  the  occur- 
rence of  the  arthritis  in  the  course  of  one  of  the  specific  infections, 
such  as  rheumatic  fever,  gonorrhea,  scarlet  fever,  or  typhoid  fever. 
The  diagnosis,  symptomatology,  and  treatment  of  these  cases  of 
acute  joint  affection  have  been  described  under  the  especial  diseases 
in  which  they  occur. 

Infectious  arthritis  may  be  the  result  of  any  of  the  pus  producing 
organisms.  The  severity  of  the  attack  depends  not  only  upon  the 
special  organism,  but  upon  its  virulence,  whether  it  is  actually  pres- 
ent in  the  joint,  and  upon  the  idiosyncrasy  of  the  individual  child. 
Such  organisms  as  the  pneumococcus,  streptococcus,  staphylococcus, 
influenza  bacillus,  bacillus  of  dysentery,  and  many  others,  may  pro- 
duce an  arthritis.  We  have  not  as  yet,  in  quite  a  large  number 
of  cases,  determined  the  especial  pathology  and  s>'mptoms  belong- 
ing to  the  several  specific  infecting  organisms. 

SYMPTOMS. — There  are  cases  in  which  the  result  of  infection 
is  a  chrom'c  lesion  of  the  joints.  It  is  this  group  of  cases  in  which 
Still  has  done  such  excellent  pioneer  work,  and  his  description  of 
the  symptom  complex  representing  them  is  of  much  value.  We 
should,  however,  recognize  that  etiologically  there  is  no  such  disease 
as  **  Still's  disease,"  but  that  a  number  of  infections  may  produce 
the  group  of  symptoms  which  has  been  called  by  his  name,  which 
should  properly  be  referred  to  as  chronic  infectious  arthritis.  Look- 
ing at  the  subject  from  this  point  of  view  it  is  easily  understood 
that  all  of  the  symptoms  described  by  Still  need  not  be  especially 
marked  in  every  case,  and  that  different  symptoms  of  infection  may 
arise  in  certain  cases  according  to  the  nature  or  virulence  of  the 
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infection.  ConsequenUy  no  fixed  symptomatology  will  cover  all 
cases.  The  spleen  is  more  apt  to  be  enlarged  in  children  than  in 
adults  owing  probably  to  its  greater  reaction  to  toxemia  in  early 
life.  The  symptoms  are  those  of  infection  and  may  begin  acutely 
with  fever  and  chills  or  insidiously  with  stiffness  and  gradual  enlarge- 
ment of  the  joints,  which  assume  an  elastic  fusiform  shape  without 
bony  change. 

Still's  description  of  the  various  phases  of  this  group  of  infections 
in  children  covers  the  ground  as  well  as  can  be  done  until  we  have 
a  more  precise  knowledge  of  the  characteristic  manifestations  of  the 
individual  infecting  organisms. 

It  is  as  follows: — 

The  joints  earliest  affected  are  those  of  the  hands,  wrists,  and 
cervical  spine,  the  ankles,  elbows,  fingers  and  other  joints  being  sub- 
sequently involved.  The  affection  of  the  joints  is  symmetrical. 
The  enlargement  looks  and  feels  more  like  a  general  thickening  of 
the  tissues  around  the  bones  than  a  bony  enlargement,  and  is  cor- 
respondingly smooth  and  fusiform  without  bony  irregularity.  There 
is  no  osteoblastic  growth  even  after  years.  There  is  never  bony 
grating.  There  is  no  tenderness  or  redness  except  in  very  acute 
cases.  Pain  is  absent  as  a  rule,  except  on  motion,  when  it  may  be 
present.  There  is  always  limitation  of  motion.  There  is  no  ten- 
dency to  suppuration  or  bony  ankylosis.  The  muscles  which  move 
the  diseased  joints  show  early  and  marked  wasting  without  change 
in  the  electrical  reactions.  The  most  distinctive  feature  is  the  en- 
largement of  the  lymphnodes,  which  is  general,  but  affects  primarily 
and  chiefly  those  related  to  the  affected  joints.  The  glands  are 
discrete,  hard,  not  tender,  and  show  no  tendency  to  break  down. 
Their  size  varies  with  the  acuteness  of  the  symptoms  in  the  joints. 
Enlargement  of  the  spleen  is  almost  always  present,  the  amoimt  of 
the  enlargement  varying  direcUy  with  that  of  the  glands  and  the 
acuteness  of  the  joint  symptoms.  There  is  generally  a  moderate 
diminution  in  the  number  of  red  corpuscles,  often  associated  with  a 
disproportionate  diminution  in  the  amount  of  hemoglobin.  The  febrile 
attacks  are  not  usually  associated  with  any  clinically  demonstrable 
exacerbation  of  the  joint  trouble.  The  urine  shows  nothing  impor- 
tant. Slight  exophthalmos  is  sometimes  present.  The  heart  shows 
no  evidence  of  valvular  disease,  although  adherent  pericardium  has 
been  found  several  times  at  autopsy.  The  course  is  slow.  Improve- 
ment may  take  place  for  a  time  under  treatment  or  spontaneously. 
The  disease  soon  progresses  again,  however,  until  a  condition  of 
general  joint  disease  is  reached  which  seems  to  be  permanentiy  sta- 
tionary. It  is  not  fatal,  the  few  recorded  deaths  having  been  due  to 
complications.  Pathologically,  the  joints  show  marked  thickening 
of  the  capsule  and  of  the  connective  tissues  just  outside  it.    There  is 


646  Diseases  of  the  Bones,  Joints  and  Muscles 

also  thickening  and  vascularization  of  the  s3movial  membrane.  .  Fi- 
brous adhesions  are  sometimes  present.  The  cartilages  may  show 
pitting  at  their  margins  from  the  pressure  of  little  processes  of  the 
thickened  synovial  membrane,  but  are  otherwise  healthy. 

The  X-ray  is  of  great  importance  in  the  differential  diagnosis. 
The  important  feature  is  the  entire  absence  of  changes  in  the  bones. 

TREATMENT. — Serum  therapy  has  not  yet  been  sufficiently 
successful  to  be  recommended  at  present.  The  treatment  of  each 
case  must  be  symptomatic  and  directed  in  the  beginning  to  the  acute 
symptoms.  It  is  well  to  bear  in  mind  that  the  salicylates  are  not 
indicated  and  may  do  harm  by  their  depressing  effects.  The  later 
treatment  is  to  build  up  the  general  health  with  fresh  air,  good  food, 
and  tonics.    Many  cases  can  be  helped  by  an  expert  orthopedist. 

CHRONIC  ATROPHIC  AND  HYPERTROPHIC  ARTHRITIS 

Although  a  large  amount  of  work  has  been  and  is  being  done  in 
connection  with  diseases  of  the  joints  in  children,  the  whole  subject 
is  still  in  the  process  of  reconstruction  so  far  as  etiology  and  classifi- 
cation are  concerned.  As  in  other  diseases,  such  as  of  the  mouth  and 
of  the  gastro-cnteric  tract,  various  names  have  so  long  been  used  to 
represent  the  same  disease,  and  various  diseases  have  so  often  appeared 
under  the  same  name,  that  much  confusion  has  necessarily  resulted, 
and  the  work  of  excellent  investigators  has  thus  been  often  invalidated. 

It  would  be  better  to  discard  all  the  unmeaning  names  were  it  not 
that  they  are  so  generally  used  that  they  must  still  be  recognized  as 
having  a  place  in  nomenclature.  At  the  same  time  we  can  explain 
wherein  they  are  lacking  and  substitute  for  them  such  provisional 
names  as  express  our  present  knowledge  of  the  subject.  In  this 
sense  we  should  look  upon  as  misleading,  in  connection  with  joint 
affections  in  children,  such  headings  as  rheumatoid  disease,  Still's 
disease,  arthritis  deformans,  arthritis  of  infants,  and  a  number  of 
others. 

ITie  question  which  has  arisen,  and  which  is  still  not  absolutely 
settled,  is,  whether  a  certain  class  of  cases,  in  which  the  symptoms 
are  those  of  a  slowly  developing,  progressive  disease  affecting  the 
joints  or  their  immediate  neighborhood,  represents  a  number  of  types 
of  the  same  disease  sometimes  called  by  such  names  as  rheumatoid 
arthritis  and  arthritis  deformans,  or  whether  this  class  represents 
separate  diseases.  Our  knowledge  of  the  etiology  of  these  cases  is 
practically  nil.  The  postmortem  findings  in  all  these  chronic  types 
have  necessarily  been  misleading  and  unsatisfactory,  as  in  most 
cases  it  is  only  the  terminal  pathologic  process  which  can  be  studied, 
and  these  terminal  processes  might  well  simulate  each  other,  although 
differing  markedly  in  their  early  lesions. 
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A  careful  study  of  the  symptoms  and  physical  condition  of  the 
parts  affected,  combined  with  the  evidence  of  X-rays  from  the  begin- 
ning and  following  the  progress  of  the  especial  case,  has  given  the 
most  valuable  information  regarding  these  conditions  and  leads  us 
to  believe  that  we  are  dealing  with  different  processes  rather  than 
with  different  phases  of  the  same  process. 

Although  this  class  of  cases  is  at  times  met  with  in  children,  it  is 
extremely  rare  and  should  be  studied  from  works  devoted  to  adults 
and  to  orthopedics  rather  than  to  pediatrics;  it  will,  therefore,  be 
dealtwithbriefly  and  with  the  intention  of  showing  how  the  treatment 
differs  in  the  two  chief  types.  In  this  connection  it  is  well  to  state, 
merely  because  the  necessity  of  a  differential  diagnosis  may  possibly 
arise,  that  chronic  gout  may  occur  in  childhood;  also  that  what  has 
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Chronic  pulmonary  osteo-arthropathy  in  a  boy  jW  years  of  age.  TolaJ  chronic 
consolidation  of  left  lung  from  influenza  of  several  months'  duratioQ.  Radiographs  of 
the  fingers  and  toes  showed  the  terminal  phalanges  as  welt  as  the  soft  parts  to  be  both 
elongated  and  thickened. 

been  called  so  universally  villous  arthritis  is  in  children  a  secondary 
condition  and  need  not  be  considered.  The  remaining  types  of 
slow,  progressive  deformities  of  the  joints  have  been  extensively 
studied  in  England  and  in  America  with  the  result  that  practically 
they  are  narrowed  down  to  the  two  chief  types  referred  to  above  as 
atrophic  and  hypertrophic.  The  evidence  is  in  favor  of  their  being 
two  diseases  rather  than  two  t>pes  of  the  same  disease.  Whatever 
names  may  be  used  in  the  future,  the  condition  in  one  group  of  cases 
is  essentially  one  of  atrophy  and  in  the  other  of  hypertrophy. 

The  atrophic  cases  have  been  designated  by  such  names  as  rheu- 
matoid arthritis  and  arthritis  dejormans.  The  cause  of  the  disease 
is  unknown;  it  has  been  suggested  that  it  is  of  a  trophic  nature  de- 
pendent upon  some  obscure  disturbance  of  metabolism.  All  the 
joints  may  be  affected  slowly  and  progressively,  but  the  fingers  are 
usually  affected  early.  There  is  swelling  of  the  soft  tissues  about  the 
joints,  with  subsequent  atrophy  of  the  bony  and  cartilaginous  parts 
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of  the  joint.  The  diagnosis  is  made  chiefly  by  means  of  the  X-ray. 
The  treatment  is  essentially  to  increase  the  metabolism  by  massage, 
fresh  air,  good  food,  and  tonics.  When  this  can  be  done  the  disease 
is  often  arrested  and  its  severity  mitigated,  but  it  usually  goes  on 
for  years. 

The  hypertrophic  cases  are  those  which  have  usually  been  desig- 
nated by  such  names  as  osteo-arthriiis,  chranic  rheumatic  arthritis^  and 
arthritis  deformans.  The  cause  is  unknown.  It  may  be  a  local  or 
general  process  characterized  by  sweUing  of  the  joints,  with  h3T)er- 
trophic  changes  in  the  bones  and  cartilages  of  the  joint. 

Heberden's  nodes,  to  be  distinguished  from  the  freely  moving  urate 
of  soda  deposits  of  gout,  may  occur  in  the  finger-joints. 

Atrophy  of  the  surroimding  soft  tissue  with  an  end  result  of  anky- 
losis of  the  joint  may  occur.  The  diagnosis  is  made  chiefly  by  the 
X-ray.  The  treatment  is  fixation  in  the  active  stage  and,  later, 
orthopedic  measures. 

TUBERCULOSIS  OF  THE  BONES  AND  JOINTS 

Chronic  tuberculous  disease  of  the  bones  and  joints  belongs  espe- 
cially to  the  domain  of  orthopedics,  and  is  exhaustively  described  in 
all  orthopedic  textbooks.  A  thorough  description  of  bone- joint 
tuberculosis  would  ocfcupy  much  space  which  ought  to  be  devoted  to 
more  exclusively  medical  diseases.  For  this  reason  I  shall  make  no 
attempt  to  give  a  complete  description  of  these  diseases,  but  shall 
confine  myself  only  to  outlining  their  general  diagnostic  features. 

ETIOLOGY. — ^The  pathogenesis  of  tuberculous  disease  of  the 
bones  and  joints,  and  the  relation  of  the  lesions  to  tuberculous  infec- 
tion in  early  life,  have  been  described  in  the  general  article  on  tuber- 
culosis in  Volume  II.  This  manifestation  of  tuberculosis  is  essentially 
a  disease  of  childhood  rather  than  of  infancy.  It  occurs  most  often 
between  the  ages  of  three  and  eight  years. 

In  1,344  cases  of  hip  disease,  i,ooo  occurred  under  fifteen  years 
of  age.  (Bradford  and  Lovett.)  A  series  of  cases  from  the  New  York 
Dispensary  showed  that  115  occurred  under  three,  316  from  three  to 
five,  509  from  five  to  ten,  140  from  ten  to  fifteen,  and  98  over  fifteen 
years.  This  may  be  taken  as  fairly  representative  of  the  general 
liability  to  the  disease  at  different  ages.  At  the  Children's  Hos- 
pital, Boston,  from  1869  to  1893,  3,820  cases  of  tuberculosis  of  the 
joints  were  a.s  follows. 

Table  73 

Spine 1964 

Hip 1402 

Amde 300 

Knee 104 

Wrist 20 

Shoulder 15 

Elbow 1$ 
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These  figures  are  similar  to  those  reported  by  other  American 
authors. 

Tuberculosis  of  the  bones  and  joints  represents  a  stage  of  the  rela- 
tions between  host  and  parasite  characterized  on  the  part  of  the  host 
by  comparatively  high  powers  of  resistance,  and  on  the  part  of  the 
parasite  by  efforts  to  escape  from  the  body  of  the  host  before  this 
high  resistance  shall  have  proved  fatal  to  the  continued  life  of  the 
parasite.  Hamburger  and  other  foreign  writers  classify  bone-joint 
tuberculosis  with  phthisis  as  representing  a  "tertiary"  lesion  of 
tuberculous  infection  in  early  life,  as  opposed  to  the  primary  lesions 
at  the  point  of  invasion  and  in  the  adjacent  lymphnodes,  and  such 
secondary  lesions  as  bronchopneumonia,  meningitis,  pleurisy,  peri- 
tonitis, and  general  miliary  tuberculosis.  Under  this  view  it  bears 
the  same  relation  to  the  battle  between  host  and  parasite  as  do  the 
tertiary  lesions  of  syphilis. 

The  localization  of  the  tuberculous  process  in  the  bone  can  be 
explained  on  the  basis  of  a  relatively  less  local  tissue  resistance. 
Traumatism,  however,  has  been  generally  accepted  as  an  important 
etiological  factor.  The  bones  of  active  children  are  constantly  sub- 
jected to  various  mechanical  shocks,  and  their  delicate  structure 
affords  an  opportunity  for  the  formation  of  a  local  mechanical  lesion 
which  might  easily  become  a  nidus  for  the  tuberculous  infection. 
Other  conditions,  such  as  acute  infectious  diseases,  are  also  known 
to  play  a  contributing  r61e  in  all  extensions  of  tuberculous  infection 
beyond  the  limits  of  the  primary  lesion. 

PATHOLOGICAL  ANATOMY.— Tuberculosis  of  the  joints  in 
children,  as  well  as  in  adults,  is  now  much  more  uniformly  regarded 
as  being  of  bony  origin  than  was  formerly  supposed.  The  existence 
of  a  primary  synovial  tuberculosis  in  children  must  be  regarded  as 
extremely  rare,  and  only  to  be  demonstrated  by  the  examination  of 
all  parts  of  the  bones  entering  into  the  formation  of  a  joint.  The 
finding  of  a  tuberculosis  of  the  synovial  membrane  at  operation, 
without  an  obvious  bony  legion,  cannot  be  accepted  as  proof  of 
primary  synovial  disease. 

The  original  statement  of  Volkmann  is,  "  The  fungus  inflamma- 
tion of  the  joints  in  children  and  adults  begins  generally  not  at  all 
as  an  arthropathy,  but  as  a  pure  osteopathy,  with  a  very  circumscribed 
condition  of  tuberculous  osteitis."  Nichols,  in  the  examination  of 
1 20  tuberculous  joints  from  children  and  adults,  did  not  find  one  joint 
where,  if  all  the  bones  entering  into  the  joints  were  sawed  open  in 
thin  layers,  one  or  more  old  bone  foci  were  not  found. 

The  process  by  which  joints  become  affected  by  tuberculous  disease 
is  as  follows  A  tuberculous  focus  develops  in  the  spongy  tissue  of 
the  bone,  usually  in  the  epiphysis,  and  by  an  extension  of  this  process 
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the  bone  is  destroyed  in  the  line  of  least  resistance,  which  is  usually 
towards  the  surface  of  the  joint.  When  perforation  of  the  joint  by 
this  focus  occurs,  the  tubercle  bacilli  obtain  access  to  the  joint  cavity 
and  a  tuberculous  synovitis  begins.  From  this  point  destruction 
in  any  direction  is,  of  course,  possible.  Under  favorable  conditions 
of  rest  and  separation  of  the  surfaces  of  the  joint  by  traction,  in 
certain  cases,  Nature  tends  to  limit  the  process  by  repairing  and 
replacing  the  tuberculous  tissue  by  the  formation  of  fibrous  tissue 
which  grows  into  and  replaces  the  tubercular  material.  The  soft 
parts  around  the  joint  are,  of  course,  secondarily  affected,  and  abscesses 
are  a  frequent  complication. 

The  contents  of  a  tuberculous  abscess  may  be  sterile  so  far  as 
pyogenic  organisms  are  concerned,  or  they  may  contain,  especially 
in  their  later  stages,  pyogenic  organisms.  Tubercle  bacilli  are  to 
be  found  in  these  abscesses  in  only  about  one-third  of  the  cases,  and, 
as  a  rule,  only  after  prolonged  search.  Inoculation  experiments 
must  be  relied  upon  in  the  majority  of  cases  to  establish  their  presence. 

HIP  JOINT  disease 

SYMPTOMS. — The  onset  is  usually  very  gradual  and  insidious, 
and  the  first  symptoms  are  often  so  slight  that  they  do  not  arouse 
suspicion  in  the  minds  of  the  child^s  parents  that  anything  serious  is 
wrong.  The  first  symptom  noted  is  usually  a  slight  lameness  due 
to  stiffness  of  the  joint.  This  is  apt  to  be  most  marked  in  the  morn- 
ing, and  in  the  early  stages  olten  wears  off  entirely  during  the  day. 
In  some  cases  children  show  instead  of  a  lameness,  a  disinclination 
to  walk.  There  may  be  some  tenderness  about  the  hip  even  in  this 
early  stage  of  the  disease.  The  next  symptom  is  a  complaint  of 
pain  by  the  patient,  who  refers  it  almost  never  to  the  hip,  but  rather 
to  the  knee  or  to  the  outer  surface  of  the  thigh.  Later  on  the  pain 
may  take  the  form  of  the  sudden  sharp,  "  starting  '^  pains  at  night, 
which  may  cause  the  child  to  cry  out  sharply  without  waking,  or  to 
wake  up  with  a  cry.  Finally,  lameness  becomes  constant  and  more 
severe.  The  duration  of  these  early  symptoms  before  more  serious 
signs  of  the  disease  develop  is  very  variable,  being  sometimes  only 
a  few  weeks,  but  more  often  four  or  five  months,  and  sometimes  the 
symptoms  come  and  go  in  a  most  perplexing  way  for  a  much  longer 
time. 

Physical  Signs. — Any  child  with  any  of  the  symptoms  mentioned 
above  should  be  stripped  and  subjected  to  a  very  thorough  examina- 
tion. In  the  first  place,  the  contour  in  the  region  of  the  hip  should 
be  noticed.  Significant  signs  of  hip  disease  are  a  prominence  of  the 
trochanter  and  a  broadening  of  the  gluteal  region,  with  shortening  of 
gluteal  fold.  Often  a  single  instead  of  a  double  gluteal  fold  is  noted 
on  the  affected  side.    In  some  cases  there  may  be  a  certain  amount 
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of  palpable  thickening  about  the  trochanter,  or  some  tenderness  to 
pressure. 

The  next  point  to  be  noted  is  the  attitude  and  gait  of  the  child. 
The  lameness  is  apt  to  be  of  such  a  character  that  the  child  in  walking 
obviously  favors  the  affected  side. 

The  next  point  in  suspected  cases  is  the  examination  of  the  function 
of  the  hip  joint.  Limitation  of  motion  in  some  direction  is  almost 
invariably  present  after  the  disease  has  existed  for  a  few  weeks,  and 
is  the  most  important  of  all  the  diagnostic  signs.  The  child  should 
be  placed  flat  upon  its  back  on  a  table,  and  passive  movements  of 
the  hips  should  be  made  in  all  directions,  with  a  careful  comparison 
of  the  range  of  movement  of  the  two  sides.  Movement  on  the  af- 
fected side  is  limited  by  musctdar  spasm;  the  limitation  may  be  in 
any  direction,  but  is  most  often  in  abduction,  rotation,  or  extension. 
Careful  note  should  be  taken  as  to  whether  there  is  any  muscular 
atrophy,  and  finally  measurements  should  be  taken  for  shortening, 
although  this  sign  is  not  present  usually  until  the  later  stages  of 
the  disease. 

The  Later  Stages. — As  the  disease  progresses,  after  a  period  of 
weeks  or  months  a  permanent  deformity  takes  place,  due  to  muscular 
spasm.  The  leg  assumes  an  abnormal  position,  the  most  typical  in 
this  stage  being  slight  flexion  of  the  thigh  on  the  body,  outward  rota- 
tion of  the  thigh,  and  eversion  of  the  foot.  In  this  stage  of  the  dis- 
ease, there  may  be  inability  to  walk,  or  lameness  may  be  very  marked. 
Acute  exacerbations  are  liable  to  occur  from  time  to  time  character- 
ized by  a  marked  increase  of  pain,  excessive  tenderness  and  pain  on 
motion,  and  complete  inability  to  walk.  Abscesses  may  form  at  any 
point  about  the  hip-joint,  and  these  finally  open  externally  with  a 
discharge  of  pus;  they  are  followed  by  the  usual  unsightly  cicatriza- 
tion characteristic  of  tuberculous  suppuration. 

In  a  still  later  stage  of  the  disease,  the  deformity  becomes  still 
more  marked  and  the  limb  becomes  fixed  in  its  abnormal  position. 
The  typical  position  in  the  most  extreme  cases  of  hip  disease  is  that 
of  marked  flexion  and  adduction,  with  inward  rotation  of  the  thigh. 
In  this  stage  the  trochanter  is  usually  found  on  the  upper  surface 
of  the  ilium  above  Nelaton's  line.  There  is  marked  shortening  of 
the  leg,  no  motion  at  the  hip,  the  process  terminating  in  ankylosis. 
Marked  lordosis  of  the  spine  is  also  usually  present  in  this  stage  of 
the  disease. 

DIAGNOSIS. — The  importance  of  making  an  early  diagnosis  in 
cases  of  hip  disease  cannot  be  overestimated.  The  physician  should 
remember  that  the  appearance  in  a  child  of  any  lameness,  no  matter 
how  slight,  is  a  very  suspicious  sign,  and  should  lead  to  the  most 
careful  examination.    When,  in  addition  to  lameness,  there  is  any 
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pain  referred  to  the  knee  or  thigh,  or  any  starting  pain  at  night,  the 
case  is  still  more  suspicious.  The  most  important  diagnostic  sign 
in  this  stage  of  the  disease  is  any  limitation  by  muscular  spasm  of 
the  movements  at  the  hip-joint.  A  very  important  point  in  diflfer- 
ential  diagnosis  is  the  very  gradual  evolution  of  the  symptoms  and 
their  apparently  trivial  character  at  first.  The  tuberculin  reaction 
is  usually  positive  in  all  forms  of  tuberculosis  of  the  bones  and  joints, 
and  its  presence  is  valuable  confirmatory  evidence.  Still  more  valu- 
able at  times  in  the  recognition  of  the  tuberculous  nature  of  the 
process,  is  the  evidence  obtained  by  X-ray  examinations,  which 
often  even  in  the  earliest  stages  of  the  disease  disclose  the  presence 
of  a  tuberculous  focus  in  the  bone  near  the  hip. 

In  differential  diagnosis  the  conditions  to  be  considered  are,  a 
strain  of  the  joint,  muscular  rheumatism,  chronic  non-tuberculous 
arthritis,  poliomyelitis,  periostitis  of  the  shaft  of  the  femur,  phleg- 
monous inflammation  about  the  hip,  and  tuberculosis  of  the  lumbar 
spine  The  diagnosis  from  these  conditions  is  based  on  the  find- 
ing of  the  peculiar  features  characteristic  of  hip  disease  enumerated 
above.  In  the  later  stages  of  the  disease  the  diagnosis  is  usually 
obvious. 

PROGNOSIS. — The  process  may  be  arrested  at  any  stage.  The 
prognosis  must  be  considered  both  as  to  life  and  as  to  fimction  of 
the  joint.  While  tuberculosis  of  the  bones  and  joints  is  not  one  of 
the  most  fatal  forms  of  tuberculosis  encountered  in  early  life,  yet  it 
must  be  remembered  that  the  prognosis  of  tuberculous  infection  in 
general  in  children  is  not  very  good,  on  account  of  the  liability  to 
widespread  fatal  lesions,  especially  tuberculous  meningitis  and  gen- 
eral miliary  tuberculosis.  The  tendency  toward  the  development 
of  these  serious  manifestations  of  the  disease  is  much  less  in  childhood 
than  in  infancy,  but  nevertheless  is  still  much  greater  than  in  adult 
h'fe.  Furthermore,  the  exhaustion  and  lessened  resistance  from  the 
prolonged  suppuration  of  bone-joint  tuberculosis,  and  the  occasional 
occurrence  of  amyloid  degeneration  of  the  viscera  are  additional 
factors  affecting  the  prognosis  not  immediately  connected  with  the 
tuberculous  infection.  The  hospital  mortality  of  patients  with  hip 
disease  is  about  25  per  cent.  The  outlook  as  to  the  function  of  the 
hip-joint  depends  very  largely  upon  the  stage  of  the  disease  in  which 
treatment  is  begun,  and  upon  the  skill  with  which  the  treatment  is 
employed.  With  early  recognition  of  the  nature  of  the  disease  and 
the  institution  of  proper  treatment,  recovery  often  occurs  without 
lameness  or  any  other  impairment  of  the  joint  fimctions.  In  less 
favorable  cases  there  is  usually  a  variable  degree  of  lameness,  which 
may  be  due  only  to  shortening  and  muscular  atrophy,  but  which  may 
also  be  due  to  some  permanent  limitation  of  the  movement  of  the 
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joint.  In  unfavorable  cases,  or  cases  coming  iinder  treatment  in  an 
advanced  stage  of  the  disease,  there  is  always  marked  shortening, 
deformity  and  lameness 

TREATMENT.—  The  treatment  of  hip- joint  disease  is  essentially 
surgical.  Every  patient  should  at  once  be  placed  in  the  hands  of  a 
skilled  orthopedic  surgeon.  The  general  measures  for  the  treatment 
of  tuberculosis  are,  of  course,  indicated. 

TUBERCULOSIS  OF  THE  SPINE 

(Caries  of  the  Spine;  Pott's  Disease) 

SYMPTOMS. — The  principal  symptoms  of  tuberculosis  of  the 
spine  are  (i)  referred  pain;  (2)  rigidity  of  the  spine;  (3)  peculiarities  of 
gait  and  posture;  (4)  deformities  of  the  spine;  (5)  the  formation  of 
"  cold  "  abscesses;  (6)  paralyses. 

The  referred  pain  is  due  to  irritation  of  or  pressure  upon  the  pos- 
terior nerve  roots.  The  pain  is  referred  to  various  parts  of  the  body, 
following  the  distribution  of  the  spinal  sensory  nerves.  It  is  one 
of  the  earlier  symptoms.  Rigidity  of  the  spine  is  due  to  muscular 
spasm,  which  in  turn  is  produced  by  an  effort  to  protect  the  diseased 
area  from  jar  and  movement.  The  pecuUarities  of  gait  and  pos- 
ture seen  in  tuberculosis  of  the  spine  are  produced  in  a  similar  way. 
The  patient  assumes  postures  tending  to  relieve  the  diseased  area 
from  pressure  and  to  protect  it  from  the  effects  of  jar  and  movement. 
Involuntary  muscular  spasm  and  these  peculiarities  of  gait  and 
posture  are  also  early  symptoms  of  the  disease.  The  deformities 
are  produced  by  the  destructive  process  in  the  bodies  of  the  verte- 
brae, which  causes  a  curved  prominence  or  angular  projection  in  some 
portion  of  the  spinal  column.  This  is  a  comparatively  late  symptom. 
Abscesses  are  produced  when  the  tuberculous  process  goes  on  to 
softening  and  suppuration.  They  are  apt  to  burrow  in  a  direction 
determined  by  the  lines  of  least  mechanical  and  anatomical  resist- 
ance, appearing  in  various  localities  according  to  the  situation  of 
the  tuberculous  process  in  the  spine.  Paralyses  are  due  to  pressure 
upon  the  spinal  cord  or  motor  nerve  roots. 

The  onset  of  the  disease  is  gradual  and  insidious.  The  first  symp- 
toms usually  noted  are,  referred  pain,  rigidity  of  the  spine,  or  peculi- 
arities of  gait  or  posture.  Occasionally,  however,  these  initial  symp- 
toms are  slightly  marked  and  the  first  symptoms  noted  are  the  ap- 
pearance of  an  abscess  or  of  evidences  of  paralysis. 

Cervical  Disease. — When  the  process  is  in  the  cervical  spine, 
the  pain  is  often  referred  to  the  front  or  sides  of  the  neck;  sometimes 
it  is  referred  to  the  occipital  region  of  the  head,  the  complaint  being 
of  headache.  The  pain  may  be  present  and  of  a  varying  severity 
when  the  child  is  at  rest,  or  may  only  be  complained  of  on  active 
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or  passive  movement  of  the  head.  At  times,  especiaUy  in  acute 
ezacerbaticms,  the  pain  produced  by  movement  is  very  severe.  Mus- 
cular spasm  in  the  early  stages  of  the  disease  most  often  manifests 
itself  as  a  slight  torticollis.  There  may  be  a  fixation  of  the  head 
by  a  tonic  spasm  of  all  the  muscles  of  the  neck.  In  some  cases  the 
child  actually  steadies  its  head  with  its  hand  in  order  to  prevent 
movement.  All  these  symptoms  develop  very  gradually  and  are 
persistent.  Occasionally,  however,  they  are  overlooked,  and  the 
first  thing  which  attracts  the  attention  is  the  respiratory  obstruction 
of  a  retropharyngeal  abscess,  or  the  appearance  of  progressive  weak- 
ness of  the  lower  extremities,  which  is  the  first  sign  of  a  developing 
paraplegia.  Deformity  is  a  late  sign  in  cervical  disease,  often  not 
appearing  for  many  months,  if  at  all.  Kyphosis  is  only  seen  when 
the  process  is  situated  in  the  lower  cervical  region.  The  most  com- 
mon deformity  is  a  settling  of  the  head  between  the  shoulders,  with 
a  broadening  and  thickening  of  the  neck.  Sometimes  there  is  an 
anterior  prominence  in  the  upper  cervical  region  which  can  be  de- 
tected by  digital  exploration  of  the  pharynx. 

DoRS.\L  Disease. — WTien  the  tuberculous  process  is  in  the  dorsal 
spine,  the  pain  is  either  referred  to  the  abdomen  or  takes  the  form 
of  intercostal  neuralgia.  The  children  walk  very  carefully,  obviously 
favoring  the  spine  which  they  hold  erect  and  stiff.  There  is  often 
at  first  a  slight  lordosis  rather  than  a  kyphosis.  In  the  very  early 
stages  of  the  disease,  children  are  apt  to  sleep  face  downward,  and 
during  the  daytime  they  often  like  to  lie  face  downwards  across  the 
chair  or  the  nurse's  lap.  Deformity  is  much  n\ore  constant  and 
typical  in  dorsal  than  in  cervical  caries,  and  ap^ars  much  earlier 
in  the  course  of  the  disease.  It  takes  the  form  of  a  kyphosis.  At 
first  the  prominence  may  be  a  curvature,  but  later  there  is  apt  to 
be  a  typical  angular  deformity  with  especial  prominence  of  one  ver- 
tebral spine.  There  is  a  compensatory  lordosis  in  the  lumbar  region. 
Abscess  and  paralysis  when  present,  are  usually  comparatively  late 
symptoms. 

Lumbar  Disease. — When  the  tuberculous  process  is  in  the  lumbar 
spine,  the  pain  is  most  frequently  referred  to  some  part  of  the  lower 
extremities,  such  as  the  hip,  or  outer  aspect  of  the  thigh  or  knee;  at 
times  it  is  referred  to  the  groins  or  buttocks.  Lameness  is  also  present 
at  times,  giving  rise  to  a  suspicion  of  hip  disease.  There  is  often  a 
tilting  of  the  pelvis  to  one  side.  The  child's  gait  and  attitude  are 
characteristic.  He  shows  a  disinclination  to  stoop  down,  and  gets 
up  awkwardly  from  the  floor,  obviously  favoring  the  spine.  He  walks 
stiffly  with  short  steps,  holding  the  spine  carefully  erect  with  the 
shoulders  back.  Deformity  is  neither  so  early  nor  so  marked  as  in 
disease  of  the  dorsal  spine.    Curved  kyphosis  is  apt  to  precede  typical 
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angular  deformity.  Psoas  abscess  may  precede  the  appearance  of 
deformity.  Its  premonitory  symptoms  are  lameness  and  flexion  of 
one  thigh,-  and  its  existence  is  recognized  by  the  presence  of  a  pal- 
pable fluctuating  tumor  in  the  deep  iliac  fossa,  or  at  the  inner  aspect 
of  the  upper  part  of  the  thigh. 

Physical  Examination. — The  physician  should  have  the  child 
stripped  and  should  note  carefully  all  pecvdiarities  of  gait,  posture 
and  attitude.  He  should  jcause  the  child  to  pick  up  objects  from  the 
floor,  and  to  lie  down  on  the  floor  and  get  up  again.  This  will  dis- 
close whether  the  spine  is  held  rigidly  and  favored,  and  whether 
volimtary  movements  cause  pain  and  discomfort  or  are  accompanied 
by  muscular  spasm.  It  will  often  be  noted  that  the  child  shows  a 
disinclination  to  pick  up  objects  from  the  floor,  or  that  he  gets  up 
awkwardly.  Characteristics  of  the  gait  and  attitude  described  above 
will  easily  be  clearly  apparent  if  present. 

The  flexibility  of  the  cervical  spine  is  best  tested  with  the  child 
lying  on  its  back  on  a  table.  Passive  movements  of  the  head  can 
tien  be  made,  and  it  can  be  noted  whether  they  are  accompanied  by 
muscular  spasm  or  by  pain.  Flexibility  of  the  dorsal  and  lumbar 
spines  are  best  examined  by  turning  the  child  over  on  its  face.  The 
body  can  then  be  lifted  by  the  heels  and  the  flexibility  of  the  spine 
noted.  Care  must  be  taken,  however,  not  to  produce  pain  in  this 
examination.  Any  muscular  spasm  or  rigidity  of  any  portion  of  the 
spine  will  be  clearly  apparent. 

The  physician  should  then  look  for  deformity.  In  the  early  stages 
the  kyphosis  may  be  only  a  general  curving,  but  later  the  more  typical 
knuckle  is  present.  This  is  caused  by  a  projection  of  a  single  ver- 
tebral spine,  and  is  usually  most  marked  when  the  disease  is  in  the 
upper  dorsal  region.  Any  slight  projection  which  does  not  disappear 
when  the  child  is  suspended  is  suspicious.  Tenderness  to  pressure 
along  the  spine  is  rarely  present  and  is  not  an  important  symptom. 

The  physician  should  then  examine  for  evidences  of  abscess  forma- 
tion. This  should  include  careful  inspection  along  the  course  of  the 
spine,  deep  palpation  in  the  iliac  fossae,  examination  of  the  inner 
surface  of  the  thigh,  and  digital  exploration  of  the  pharynx.  The 
extremities  should  be  carefully  examined  for  evidence  of  paralysis. 

Abscesses  are  seen  in  about  20  per  cent  of  the  cases  of  tuberculosis 
of  the  vertebrae.  They  are  the  typical  cold  abscesses.  With  disease 
of  the  cervical  spine,  the  abscess  may  be  retropharyngeal,  retroeso- 
phageal, or  may  open  above  the  clavicle.  In  disease  of  the  dorsal 
spine,  the  abscesses  are  most  apt  to  appear  in  the  dorsal  region,  or 
above  the  iliac  crest  behind.  In  disease  of  the  lumbar  spine,  the 
most  common  form  is  the  typical  psoas  abscess,  which  opens  either 
in  the  groin  above  Poupart's  ligament,  or  at  the  upper  inner  aspect 
of  the  thigh.    Paralysis  is  seen  most  often  in  disease  of  the  cervical 
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or  upper  dorsal  spine,  occurring  in  about  half  of  these  cases.  It  is 
rare  when  the  tuberculous  process  is  situated  below  the  middle  dorsal 
region. 

Course  of  the  Disease. — Tuberculosis  of  the  spine  is  very  chronic 
and  runs  a  course  lasting  for  months  or  years.  Exacerbations  and 
remissions  are  frequently  seen.  Exacerbations  and  relapses  may  be 
caused  by  trauma,  by  improper  treatment,  or  by  the  early  discon- 
tinuance of  treatment.  During  an  exacerbation,  pain  on  motion 
is  markedly  increased,  and  an  abscess  or  paralysis  may  be  produced. 

After  a  period  varying  from  one  to  four  years  repair  begins.  The 
result  of  the  process  of  repair  is  a  more  or  less  marked  ankylosis  and 
permanent  deformity. 

DIAGNOSIS. — The  diagnosis  of  tuberculosis  of  the  spine  in  its 
early  stages  depends  upon  the  finding  of  the  characteristic  symptoms 
of  referred  pain  and  spinal  rigidity  mentioned  above.  The  insidious 
onset  and  chronic  nature  of  the  disease  is  the  most  important  diag- 
nostic feature.  The  tuberculin  reaction  is  usually  positive  in  this 
form  of  tuberculosis.  Roentgenograms  are  of  great  aid  in  the  recog- 
nition of  the  nature  of  the  process  in  the  bones  at  any  early  stage. 

After  deformity  has  developed.  Pott's  disease  must  be  diflfer- 
entiated  from  rachitic  kyphosis  and  from  rotary  lateral  curvature  of 
the  spine.  The  kyphosis  of  rickets  is  usually  seen  in  children  under 
eighteen  months  of  age,  a  period  of  life  at  which  Pott's  disease  is 
very  rare.  The  angular  prominence  or  knuckle  characteristic  of 
caries  of  the  spine  is  not  seen  in  rickets.  Further  confirmation  of 
the  diagnosis  of  rachitic  kyphosis  may  be  obtained  from  the  finding 
of  other  characteristic  signs  of  rickets,  such  as  the  rosary  and  the 
enlargement  of  the  radial  epiphyses.  The  most  important  differ- 
entiating point,  however,  is  the  absence  of  any  spinal  rigidity  in 
rickets,  the  spine  usually  showing  rather  an  abnormal  mobility.  This 
also  applies  to  the  various  conditions  in  young  infants  in  which  a 
curvature  of  the  spine  is  produced  by  malnutrition  and  muscular 
weakness. 

Rotary  lateral  curvature  is  not  seen  in  young  children  except  in 
connection  with  rickets.  It  is  seen  most  often  at  about  the  age  of 
puberty.  The  early  stages  of  some  cases  of  tuberculosis  of  the  spine 
may  present  a  deformity  resembling  that  of  incipient  rotary  lateral 
curvature.  The  latter  deformity,  however,  is  entirely  unaccompanied 
by  pain  or  by  any  limitation  of  the  mobility  of  the  spine. 

PROGNOSIS. — The  prognosis  as  to  life  in  tuberculosis  of  the  spine 
cannot  be  definitely  stated.  It  is  that  of  tuberculosis  in  general 
at  the  age  of  the  particular  patient.  The  chances  in  favor  of  sur- 
vival are  probably  about  five  to  one,  the  causes  of  death  being  the 
tendency  toward  widespread  secondary  tuberculosis,  the  exhaustion 
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from  prolonged  suppuration,  amyloid  degeneration,  and  so  fortii. 
Sudden  death  has  been  known  to  occur  from  pressure  upon  the  cord 
in  the  upper  cervical  region,  or  from  the  pressure  eBFects  of  retro- 
pharyngeal abscesses  or  abscesses  in  the  posterior  mediastinum. 

The  prognosis  as  to  the  amount  of  permanent  deformity  depends 
upon  the  situation  of  the  tuberculous  process,  the  stage  at  which 
treatment  is  begun,  and  the  skill  and  thoroughness  with  which  the 
treatment  is  carried  out.  The  results  are  better  when  the  disease 
is  below  the  middle  dorsal  region  than  when  it  is  situated  high  up. 
A  great  many  patients  recover  with  a  very  slight  degree  of  deformity, 
and  some  without  any  whatever. 

TREATMENT.— The  general  treatment  of  Pott's  disease  is  that 
of  tuberculosis  in  general,  as  described  in  Volume  I.  The  local 
treatment  should  always  be  in  the  hands  of  an  orthopedic  surgeon. 

TUBERCULOSIS  OF  THE  KNEE  JOINT 

(Knee  Joint  Disease;  Tumor  Albus;  White  Swelling) 

SYMPTOMS. — The  principal  symptoms  of  tuberculosis  of  the 
knee  are,  lameness,  pain,  and  swelling.  Like  all  forms  of  tuberculous 
joint  disease,  the  process  is  very  chronic  and  the  onset  is  insidious. 
The  first  symptoms  noted  are  usually  slight  lameness  and  slight 
stiffness  of  the  joint.  The  child  shows  a  tendency  to  walk  with  the 
knee  slightiy  bent,  and  full  extension  is  apt  to  produce  pain.  The 
symptoms  are  usually  not  constantly  present  in  the  earliest  stages 
of  the  disease,  but  come  and  go.  Finally  the  lameness  and  stiflfness 
become  constant,  and  pain  is  complained  of,  which  is  usually  referred 
to  the  knee.  Starting  pains  at  night  are  much  less  common  than  in 
hip  disease  Examination  in  these  early  stages  shows  limitation  of 
the  motion  of  the  joint. 

Swelling  is  an  early  symptom  in  tuberculosis  of  the  knee.  At  first 
the  swelling  involves  chiefly  the  bone  itself,  one  condyle,  usually  the 
inner  one,  being  enlarged.  Later  the  swelling  involves  the  soft  parts^ 
causing  a  general  fusiform  enlargement  which  involves  the  entire 
joint  and  effaces  the  normal  outlines.  There  may  be  some  tender- 
ness to  pressure  over  the  joint.  There  is  often  a  noticeable  atrophy 
of  the  muscles  of  the  thigh  and  leg. 

Li  the  most  advanced  stages  of  the  disease,  deformity  becomes 
marked.  The  joint  may  show  signs  of  containing  fluid.  The  knee 
is  more  or  less  flexed  and  somewhat  rotated  outward.  As  deformity 
increases  the  leg  becomes  more  and  more  fixed  in  its  abnormal  position. 
Abscesses  may  form  anywhere  around  the  joint. 

Tuberculosis  of  the  knee  resembles  that  of  the  hip  both  in  duration 
and  in  the  tendency  to  acute  exacerbations  and  renussions.  Exacer- 
bations are  caused  by  trauma  or  improper  treatment,  and  are  char- 
acterized by  marked  pain  and  tenderness. 

42  vol.  2-B 
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DIAGNOSIS. — The  diagnosis  is  based  mainly  on  the  chronic 
character  of  the  disease,  with  the  characteristic  symptoms  of  lame- 
ness, swelling,  and  deformity.  In  the  early  stages,  the  bony  enlarge- 
ment which  precedes  the  swelling  of  the  soft  parts  is  very  character- 
istic. The  tuberculin  reaction  is  often  of  aid  in  diagnosis.  Roent- 
genograms are  of  great  assistance  in  the  diagnosis  of  the  early  stages 
of  the  disease,  as  they  often  show  the  tuberculous  focus  in  the  bone. 
In  differential  diagnosis  the  following  conditions  must  be  considered. 

Sprains, — The  lameness  in  a  sprain  of  the  knee  is  more  acute  and 
of  shorter  duration.  It  is  not  very  common  in  children,  and  it  is 
wise  not  to  make  a  diagnosis  of  sprain,  unless  there  is  a  definite  his- 
tory of  injury,  until  after  recovery  has  occurred. 

Traumatic  SynavUis.— This  condition,  usually  spoken  of  as  '*  water 
on  the  knee, "  is  comparatively  common  in  children.  It  is  distin- 
guished from  tuberculosis  by  its  acute  onset,  by  the  history  of  trauma, 
and  by  the  fact  that  from  the  beginning  examination  shows  an  excess 
of  synovial  fluid  within  the  joint. 

Infectious  Arthritis, — The  infectious  arthritis  which  is  a  part  of 
rheumatic  fever,  is  easily  recognized  by  its  acute  febrile  onset,  and 
by  the  usual  association  of  evidences  of  a  cardiac  lesion.  The  chronic 
forms  of  infectious  arthritis  are  difficult  to  distinguish  from  tuber- 
culosis. ITie  enlargement  of  the  bone  is  absent  in  chronic  infectious 
arthritis,  and  the  disease  usually  does  not  show  so  typical  a  combina- 
tion of  the  symptoms  of  lameness,  swelling,  and  deformity.  Pain 
is  often  more  marked  in  the  early  stages.  In  many  cases,  however 
a  differential  diagnosis  can  only  be  made  by  means  of  the  X-ray, 
which  shows  a  complete  absence  of  changes  in  the  bone. 

Scurvy, — Infantile  scurvy  frequently  shows  swelling  and  tender- 
ness near  the  knee  joint.  It  occurs  usually  at  a  much  younger  age 
than  does  tuberculosis  of  the  knee,  and  careful  examination  will 
usually  show  that  the  joint  is  not  involved  and  that  there  is  no  limi- 
tation of  motion  at  the  joint.  The  rapid  response  to  antiscorbutic 
treatment  quickly  clears  up  the  diagnosis. 

PROGNOSIS.— While  the  prognosis  as  to  life  is  good,  tubercu- 
losis of  the  knee  joint  is  in  general  that  of  tuberculous  infection  at 
the  particular  age.  It  should  be  stated  that  tuberculosis  of  the  knee 
is  a  less  dangerous  form  than  is  either  tuberculosis  of  the  hip  or  of 
the  spine.  Not  only  does  there  appear  to  be  less  danger  of  the  devel- 
opment of  general  tuberculosis,  but  a  fatal  ending  from  prolonged 
suppuration,  amyloid  disease  and  exhaustion,  is  much  more  uncom- 
mon. The  prognosis  as  to  the  function  of  the  joint  depends  upK>n 
how  early  the  diagnosis  is  made  and  the  skill  with  which  the  treatment 
is  carried  out.  With  early  diagnosis  and  proper  treatment  the  tuber- 
culous process  may  be  limited  to  the  bone,  not  involving  the  soft 
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parts  at  all,  and  in  such  cases  there  is  slight,  if  any,  permanent  lame- 
ness or  deformity.  In  cases  coming  under  treatment  at  a  later  stage, 
there  is  a  variable  amount  of  permanent  stiffness  of  the  joint,  lame- 
ness, and  deformity,  depending  upon  how  far  the  process  has  progressed 
and  upon  how  much  ankylosis  has  resulted  from  the  healing  process. 

TREATMENT. — Patients  with  any  joint  disease  should  be  given 
the  benefit  of  the  general  treatment  of  tuberculosis.  Local  treat- 
ment should  at  the  earliest  possible  moment  be  placed  in  the  hands 
of  an  orthopedic  surgeon. 

TUBERCULOSIS  OF  OTHER  JOINTS 

The  symptoms  of  tuberculosis  of  other  joints,  all  of  which  except 
the  ankle  are  much  more  rarely  involved  than  are  the  hip,  spine,  and 
knee,  bear  so  close  a  resemblance  to  those  of  tuberculosis  of  the  joints 
already  described,  that  they  do  not  require  any  detailed  description. 
The  principal  features  of  tuberculous  joint  disease  are  always  an 
insidious  onset,  a  chronic  course  with  limitation  of  motion,  pain^ 
swelling,  and  deformity. 

TUBERCULOUS  DACTYLITIS 

This  disease  is  in  reality  a  tuberculous  osteomyelitis,  but  as  it  is 
most  frequently  seen  in  the  phalanges  of  the  hands  and  feet,  it  is 
most  frequently  spoken  of  as  tuberculous  dactylitis.  The  process 
may  involve  a  single  phalanx  or  more  than  one.  It  is  a  chronic 
tuberculous  inflammation  occurring  in  the  shaft  of  the  bone,  accom- 
panied by  enlargement  of  the  bone  and  thinning  of  the  cortex.  In 
the  later  stages,  there  is  an  inflammation  of  the  periosteum  and  sur- 
rounding soft  parts,  and  the  process  may  go  on  to  necrosis,  the  forma- 
tion of  abscesses,  sinuses,  seqestra,  etc.  The  disease  is  very  chronic, 
lasting  from  one  to  three  years,  and  it  often  results  in  marked  deformity. 

While  tuberculous  dactylitis  occurs  most  often  in  early  childhood, 
it  is  seen  much  more  frequently  in  infants  than  is  tuberculosis  of  the 
large  joints.  At  times  it  is  the  only  manifestation  of  tuberculosis 
outside  the  primary  lesion. 

SYMPTOMS. — In  the  majority  of  cases,  the  only  symptom  in 
the  early  stages  of  the  disease  is  a  painless  enlargement  of  one  or 
more  of  the  phalanges.  The  enlargement  is  very  chronic,  and  it 
may  be  several  months  before  the  swelling  is  of  sufficient  size  to  attract 
attention.  In  exceptional  cases  there  is  a  more  active  inffammation, 
accompanied  by  pain  and  tenderness.  When  the  swelling  is  fully 
developed  the  appearance  is  quite  characteristic,  there  being  a  spindle- 
shaped  enlargement  of  the  entire  phalanx  which  is  smooth,  hard, 
and  uniform.  In  a  certain  niunber  of  cases,  the  diseased  process  is 
arrested  before  necrosis  occurs,  and  in  such  cases  there  is  a  gradual 
lessening  of  the  swelling,  although  usually  never  complete  disappear- 
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ance.  In  the  majority  of  cases,  however,  discoloration  of  the  skin 
appears  and  an  abscess  opens  at  one  side  of  the  finger.  The  abscess 
cavity  contains  a  cheesy  pus,  and  may  also  contain  a  sequestrum  of 
dead  bone.  Around  the  cavity  there  is  a  thin  layer  of  new  bone 
formed  from  the  periosteum.  In  neglected  cases  the  discharge 
continues  for  a  long  time,  several  abscesses  may  open,  and  there 
may  be  exfoliation  of  several  sequestra,  which  may  involve  the  shaft 
of  the  entire  phalanx.  After  the  process  has.  healed,  there  is  usually 
shortening  and  deformity  of  the  finger,  and  sometimes  the  disability 
produced  is  so  extreme  that  amputation  is  necessary. 

DL\GNOSIS. — The  appearance  of  the  fingers  or  toes  in  dactylitis 
is  so  characteristic  that  the  diagnosis  can  be  made  at  once  from  the 
peculiar  fusiform  swelling.  It  must  be  remembered,  however,  that 
there  is  also  a  syphilitic  dactylitis,  in  which  the  appearance  of  the 
affected  fingers  is  precisely  like  that  seen  in  tuberculosis.  The  dif- 
ferential diagnosis  depends  upon  the  general  evidences  which  may  be 
present  of  tuberculous  infection  on  the  one  hand,  and  of  syphilis  on 
the  other.  The  tuberculin  reaction  and  the  Wassermann  reaction  are 
of  aid.  It  must  be  remembered  that  tuberculous  dactylitis  is  much 
more  conmion  in  children  than  is  syphilitic  dactylitis.  The  dif- 
ferential diagnosis  may  be  made  immediately  and  with  absolute  cer- 
tainty by  means  of  the  X-ray.  The  plates  will  show  that  in  tuber- 
culous dactylitis  the  process  involves  the  shaft  of  the  bone,  whereas 
in  syphilitic  dactylitis  it  consists  mainly  in.  a  thickening  of  the  peri- 
osteum. Syphilitic  dactylitis  is  more  apt  to  occur  in  younger  infants 
and  to  be  multiple  and  symmetrical,  than  is  tuberculous  dactylitis, 

PROGNOSIS. — This  depends  upon  how  far  the  process  has  gone. 
With  abscess  and  sequestrum  formation  the  prognosis  as  to  a  useful 
finger  is  rather  doubtful.  If  on  the  other  hand,  the  nature  of  the 
process  is  recognized  during  the  stage  of  fusiform  swelling,  and  if 
thorough  treatment  of  tuberculosis  is  instituted,  the  prognosis  is  very 
much  better. 

TREATMENT. — ^The  most  important  thing  is  the  immediate 
institution  of  all  the  measures  used  in  the  treatment  of  chronic  tuber- 
culosis described  in  Volume  I. 

As  far  as  local  treatment  is  concerned,  the  most  important  measure 
is  the  keeping  of  the  diseased  part  at  rest.  If  a  finger  is  involved, 
a  finger  splint  should  be  used  Early  excision  for  the  purpose  of 
arresting  the  disease  is  not  to  be  recommended.  When  abscesses 
form,  however,  they  should  be  opened  early  and  freely,  and  all  seques- 
tra and  loose  fragments  of  diseased  bone  should  be  removed.  The 
finger  must  be  kept  in  the  proper  position^  and  the  wound  should  be 
treated  on  general  surgical  principles.  All  such  measures  as  paint- 
ing with  iodin  or  other  local  applications  are  entirely  useless. 
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MYALGIA— ACUTE   MYOSITIS 

Myalgia  is  an  affection  characterized  by  pain  and  stiffness  in  cer- 
tain groups  of  muscles.     It  may  be  acute  or  chronic. 

ETIOLOGY. — The  disease  is  usually  seen  in  children  between  the 
ages  of  five  and  fifteen,  and  generally  follows  exposure  to  cold  or 
dampness  and  to  bad  hygienic  surroundings.  It  has  been  held  by 
Leube,  Peltessohn,  and  others  to  be  due  to  infectious  microorganisms, 
but  there  is  as  yet  no  proof  of  this. 

PATHOLOGICAL  ANATOMY.— Not  enough  pathological  ma- 
terial is  available  in  this  condition  to  afford  a  basis  for  a  descriptioD 
of  the  lesions.  It  is  probable  that  the  muscles  are  the  seat  of  a  true 
inflammatory  reaction  with  exudation.  If  this  is  the  case,  myositis 
is  a  more  fitting  term  than  myalgia. 


Fig.  J59 


Acute  rheumatic  torticollis.    Fifth  day  ol  attack 


SYMPTOMS. — Pain  on  movement  and  tenderness  and  stiffness 
of  certain  muscles  arc  the  typical  symptoms.  Fever  is  rarely  present. 
The  pain  is  at  times  quite  severe,  slight  movements  of  the  muscles 
bringing  on  "sharp  exacerbations.  Certain  names  have  been  given 
according  to  the  group  of  muscles  affected,  such  as  cervUodynia,  or 
acute  torlicoUis,  when  the  process  is  located  in  the  muscles  of  the 
neck;  pleurodynia  when  in  the  intercostal  muscles;  lumbago  when  in 
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the  lumbar  muscles;  cephalodynia  when  m  the  muscles  of  the  head; 
scapulodynia  and  omodynia  when  in  the  muscles  of  the  shoulder. 

The  disease  may  be  acute  or  chronic,  the  acute  cases  recovering 
in  a  few  days.  The  chronic  cases  may  persist  for  weeks,  often  lead- 
ing to  increase  in  the  connective  tissue,  producing  muscular  stiffness 
and  contractures. 

DIAGNOSIS. — The  diagnosis  is  to  be  made  from  pleurisy  by  the 
absence  of  physical  signs  and  by  the  pain  and  muscular  tenderness. 
It  is  distinguished  also  from  neuritis,  in  which  the  tenderness  is 
along  the  course  of  the  nerves  and  in  which  massage  is  not  efficient. 

TREATMENT. — Drugs  are  of  less  use  than  hot  air  and  massage. 
Heat  may  be  applied  by  means  of  a  hot  flat-iron  rubbed  on  the  affected 
part  protected  by  a  piece  of  thick  flannel.  Massage  is  especially 
to  be  recommended.  Electricity  is  of  service  in  chronic  cases.  Phen- 
acetine  and  the  salicylates  are  the  drugs  which  are  indicated;  they 
should  be  used  with  caution,  and  only  if  they  seem  to  benefit  the 
especial  case,  and  should  not  be  employed  as  a  routine  treatment. 

PROGRESSIVE  MUSCULAR  DYSTROPHIES 

CLASSIFICATION. — The  group  of  diseases  known  as  primary 
muscular  dystrophieSy  or  primary  myopathies,  are  represented  by 
several  forms,  which  differ  from  progressive  muscular  atrophy  of 
central  origin  (Aran-Duchenne  type)  in  that  the  lesions  are  primary 
in  the  muscles  and  are  not  dependent  upon  degenerative  changes 
in  the  spinal  cord. 

For  the  sake  of  convenience  Erb  has  divided  the  muscular  dystro- 
phies into  two  large  groups,  which  are  still  further  subdivided  into 
types  dependent  partly  on  pathological  and  partly  upon  clinical  dif- 
ferences.   This  classification  may  be  expressed  as  follows: 

I.  Progressive  Muscular  Dystrophy  of  Infancy. 

A.  Hypertrophic  Form,  in  which  the  muscles  are  increased  in 

size,  and  eventually  become  atrophic. 

a.  With  real  hypertrophy  of  the  muscle  fibers. 

b.  With  false  hypertrophy,  the  muscular  fibers  having 

undergone  lipomatosis. 

B.  Atrophic  Form,  in  which  there  is  no  stage  of  hypertrophy. 

a.  The  Landouzy-Dej6rine  type,  in  which  there  is  pri- 

mary involvement  of  the  face. 

b.  An  atrophic  form  without  involvement  of  the  facial 

muscles. 

II.  Progressive  Muscular  Atrophy  of  Youth  and  Adult  Life.    This  is 
also  known  as  Erb^s  juvenile  form. 

All  these  forms  have  certain  points  in  common.    There  is  a  dis- 
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tinct  hereditary  influence  shown  by  family  association  of  cases.  The 
electrical  reactions  are  quantitatively  diminished  but  not  qualita- 
tively altered  in  all  forms,  but  none  shows  a  typical  reaction  of  degen- 
eration. The  reflexes  are  diminished  proportionately  to  the  degree 
of  muscular  atrophy.  As  Sachs  has  pointed  out,  the  chief  distinction 
between  the  different  clinical  types  is  in  reference  to  the  distributioi] 
of  the  atrophy  or  hypertrophy. 

ETIOLOGY  OF  THE  MUSCULAR  DYSTROPHIES.— Heredit> 
shown  by  association  of  cases  in  one  family  is  the  only  etiological 
factor  of  any  importance,  so  far  as  is  known.  This  pecuUarity  serve! 
as  the  most  important  point  in  the  differentiation  of  the  dystro 
phies  from  the  progressive  central  muscular  atrophy,  almost  aU  cases 
of  which,  except  Erb's  infantile  form  being  free  from  hereditary  influ- 
ences. The  disease  is  usually  transmitted  through  the  mother,  whc 
may  not  herself  be  affected,  may  run  through  as  many  as  five  genera- 
tions, and  generally  attacks  the  males.  The  disease,  as  a  rule,  begins 
before  puberty,  rarely  after  the  twentieth  year. 

PATHOLOGICAL  ANATOMY.— The  chief  histological  changes 
in  the  muscular  dystrophies  consist  in  hypertrophy  and  atrophy  oi 
the  muscular  fibers,  with  proliferation  of  the  nuclei,  vacuolizatioi 
and  segmentation  of  the  fibers.  The  hypertrophy  of  the  muscle 
fibers  appears  to  be  an  early  process  in  all  forms  of  muscular  dystro- 
phies, and  is  associated  with  lipomatosis  and  changes  in  the  connective 
tissue.  Atrophy  of  the  muscle  fibers  is  a  later  stage  of  the  disease 
No  sharp  distinction  histologically  can  be  drawn  between  the  musculai 
lesions  of  the  spinal  amyotrophies  and  the  muscular  dystrophies,  as 
hypertrophy  of  the  muscle  fibers  may  rarely  occur  in  the  spina] 
amyotrophies  (Sachs).  The  dystrophies  are,  however,  not  associated 
with  lesions  of  the  central  nervous  system. 

SYMPTOMS.  Pseudohypertrophic  Forms. — ^This  disease 
usually  develops  in  early  childhood,  from  the  second  to  the  seventh 
year,  nearly  always  before  the  tenth  year  The  earUest  symptoms 
noticed  are  weakness  of  the  muscles,  a  waddling,  clumsy  gait,  and 
awkwardness  in  the  ordinary  motions,  especially  in  rising  from  the 
floor  or  cUmbing  stairs.  These  symptoms  generally  precede  any 
noticeable  enlargement  of  the  muscles.  Gradually,  however,  the 
muscles  of  the  calves  increase  in  size  and  become  hard  and  firm.  The 
deltoid,  supra-,  and  infra-spinati  muscles  are  similarly  affected.  The 
thighs  are  rarely  hypertrophied.  Atrophy  of  the  thighs  and  of  the 
deep  muscles  of  the  back  and  shoulder  sets  in.  The  atrophy  of  the 
serratus  magnus  gives  the  characteristic  "  angel-wing  scapulae.' 
Late  in  the  disease  the  atrophic  process  becomes  general,  affectinj 
even  the  hypertrophied  calves.  The  muscles  of  the  face  are  not 
involved  until  the  very  last  stages. 
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Children  who  are  afFected  with  this  form  of  dystrophy  learn  to 
walk  late,  and  assist  themselves  by  leaning  on  the  furniture  or  other 
objects  in  their  path.  When  the  child  is  placed  on  the  floor  on  its 
back  it  has  difficulty  in  getting  up.  It  has  to  turn  over  on  its  face 
first,  and  then  to  aid  the  weakened  muscles  of  the  legs  and  trunk  by 
means  of  the  hands  and  arras,  climbing  up,  as  it  were,  upon  itself  by 
placing  the  hands  upon  the  knees  and  then  farther  and  farther  up 


PBCudo-hypeitrophic  muscular  panJytis,  showing  eolaised  calves 


the  thighs.  Fibrillary  contractions  do  not  occur.  The  knee-jerks  in 
some  cases  disappear  as  the  disease  advances.  Sensation,  as  a  rule,  is 
normal.    There  is  seldom  any  disturbance  of  the  bladder  or  rectum. 

In  the  later  stages  of  the  disease  contractions  of  the  muscles  occur, 
and  in  this  way  permanent  distortions  of  the  joints  may  result.  The 
most  common  deformities  are  talipes  equinus  and  Sexion  of  the 
knees  and  hips. 

Lateral  curvature  may  occur,  or  a  permanent  flexion  of  the  spine 
from  weakness  of  the  erector  spinae  muscles  may  result,  so  that  the 
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of  h>'pertrophy,  but  the  strength  of  the  muscle  is  not  proportionate 
to  its  size.  Erb  has  described  a  characteristic  electrical  reaction, 
called  the  myotonic  reaction,  in  which  the  contractions  caused  by 
electrical  stimulation  of  the  muscle  with  either  the  galvanic  or  faradic 
current  attain  their  maximum  slowly  and  relax  slowly,  and  wave-like 
contractions  pass  from  the  cathode  to  the  anode.  Electrical  stimula- 
tion of  the  nerves  causes  normal  or  diminished  contraction. 

DIAGNOSIS. — The  diagnosis  is  made  by  the  characteristic  diffi- 
culty in  making  volitional  movements,  by  the  peculiar  contraction 
which  follows  a  slight  tap  on  the  muscles,  and  by  the  presence  of  the 
myotonic  reaction. 

TREATMENT. — Although  at  times  it  may  recover  temp>orarily, 
the  disease  is  incurable,  and  there  is  no  known  treatment  which  is  of 
much  benefit,  although  active  exercise  is  indicated  and  is  in  most 
cases  desirable.  The  most  effective  treatment  is  by  m^ans  of  massage, 
and  training  of  the  muscles  with  systematic  exercises. 

MYATONIA  CONGENITA 

(Amyotonia  Congenita;  Oppcnheim's  Disease) 

In  1900,  Oppcnheim  described  a  remarkable  disease  of  early  life, 
in  which  the  chief  symptom  is  a  hypotonia  or  even  atonia  of  the 
muscles.  This  is  accompanied  by  a  limitation  of  active  movement, 
varying  in  degree,  which  in  the  most  marked  cases  apparently  reaches 
a  complete  paralysis,  the  extremities  lying  motionless.  Although  on 
close  observation  contractions  may  be  brought  out  in  some  of  the 
muscles,  they  are  weak  and  without  locomotor  effect. 

Since  1900,  about  fifty  cases  of  this  condition  have  been  reported 
in  medical  literature.  I  believe,  however,  that  the  disease  is  commoner 
than  is  generally  supposed,  many  cases  being  unrecognized  because 
of  the  appearance  of  the  symptoms  in  early  infancy,  failure  of  their 
correct  interpretation,  and  the  tendency  toward  an  early  fatal  ending. 
It  is  certainly  a  commoner  condition  than  Thomsen's  Disease. 

ETIOLOGY.— This  is  wholly  unknown. 

PATHOLOGICAL  ANATOMY.— In  seven  autopsy  records,  and 
two  additional  examinations  of  the  muscles  which  I  have  collected, 
there  is  some  disagreement  as  to  the  character  of  the  lesions.  Most 
of  them  agree  as  to  the  general  character  of  the  muscle  lesions.  The 
great  diminution  in  the  size  of  certain  muscle  fibers  appears  to  be 
the  significant  lesion  The  lesions  are  shown  in  the  illustrations. 
While  there  is  some  disagreement  in  the  records  as  to  lesions  of  the 
nervous  system,  the  majority  of  observers  have  found  no  lesions  in 
either  the  spinal  cord  or  motor  ner\-es. 
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Fic.  166 
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MVATONIA  CONGENrrA 

Fic.  261 — Shows  a  cross  section  of  the  afFected  muscle,  with  fasciculi  contuning  « 
few  large,  approximately  normal  fibers,  and  numerous  bodies  appearing  like  cells,  but 
which  represent  the  cut  ends  of  the  smaQ  fibres. 

Fic.  26J — Shows  the  same  condition  in  longitudinal  section.  There  ore  a  few  Donml 
fibers,  and  alongside  run  numerous  small  libers. 

Fic.  164 — Shows  a  cross  section  in  which  the  muscle  fasciculi  contain  only  the  cell- 
like bodies  representinfi  the  degenerate  fibers,  no  normal  fibers  remaining, 

FtG.  165  —Shows  a  longitudinal  section  in  which  partly  degenerated  fibers,  midway 
between  the  nonnal  and  the  small  hbers  are  seen. 

Fig,  7t>6 — Show^  a  cross  section  under  the  high  power,  in  which  two  large  and  many 
small  tibets  are  present  in  the  same  fasciculus. 

Fig,  26; — Shows  a  longitudinal  section  under  the  high  power,  in  which  a  nonnal  latge 
fiber,  with  its  siriations,  appears.  Beside  it  run  numerous  small  fibers,  in  which  under 
the  microscope,  the  striations  are  plainly  visible,  though  they  do  not  show  so  well  in 
the  photographic  reproduction. 

SYMPTOMS.^ — In  Oppenheim's  cases  the  lower  extremities  were 
always  more  markedly  affected  than  the  upper,  and  the  muscles 
supplied  by  the  cranial  ner\'es  were  not  affected  at  all.  The  muscles 
of  the  neck  and  trunk  were  affected  in  one  case.  In  none  of  his 
cases  were  the  muscles  atrophied,  although  they  were  soft.  Elec- 
trical stimulation  showed  a  varying  diminution  of  contractility  up 
to  complete  disappearance.  There  is  no  disturbance  of  sensation, 
and  no  reaction  of  degeneration.  There  is  a  very  marked  relaxation 
of  the  joints,  owing  to  the  flaccidity  of  the  muscles.  The  afTection  is 
congenital,  though  it  may  not  attract  attention  for  some  time  after 
birth.  Oppenheim  considers  the  condition  to  be  essentially  one  of 
retarded  development  of  the  muscles,  and  that  it  tends  to  betterment, 
although  he  did  not  exclude  the  possibility  of  involvement  of  the 
nerves  or  spinal  cord. 

All  the  main  points  in  symptomatology  are  covered  by  Oppenheim's 
original  description.  In  the  reported  cases,  the  extremities  are  most 
frequently  and  most  markedly  affected,  weakness  being  usually  most 
pronounced  in  the  lower  extremities.  The  muscles  supporting  the 
head  were  involved  in  quite  a  number  of  the  severer  cases.  Most 
of  the  reports  agree  as  to  the  non-involvement  of  the  muscles  supplied 
by  the  cranial  nerves,  the  only  exceptions  being  two  cases  in  which 
there  was  difficulty  in  deglutition,  and  one  in  which  there  was  an 
inability  to  close  the  eyes.  The  degree  of  paralysis  described  in  these 
reports  varies  greatly.  In  the  most  marked  cases,  no  movements 
could  be  performed  with  the  muscles  affected,  except  at  times  feeble 
movements  of  the  fingers  and  toes.  In  some  cases  contractions  were 
observed  in  the  affected  muscles,  without  locomotor  effect.  In  the 
milder  cases  there  was  no  actual  paralysis,  but  movements  were 
feebler  than  normal,  the  patients  being  unable  to  walk,  to  stand,  to 
sit  up,  or  to  hold  up  the  head. 

All  the  descriptions  agree  on  the  great  atony  of  the  muscles,  and 
consequent  flaccidity  of  the  joints.    No  description  of  this  can  be 


Myatonia  Congenita  673 

better  than  that  given  by  the  mother  of  one  of  Collier's  patients: 
"  By  whatever  part  of  the  body  I  held  him  up,  all  the  rest  of  him  hung 
down  like  so  many  pieces  of  yam."  Atrophy  of  the  muscles  is  re- 
ported as  absent  in  most  of  the  cases,  although  in  many  of  them  it 
was  stated  that  the  muscles  were  softer  to  palpation  than  normal, 
with  a  peculiar  doughy  feel.  There  are,  however,  among  the  reported 
cases,  a  few  in  which  atrophy  was  noted. 

In  the  majority  of  cases  the  lack  of  movement  was  noted  at  birth 
or  very  soon  afterward.  In  many  of  these  cases,  however,  this  in- 
formation as  to  lack  of  movement  could  only  be  obtained  by  ques- 
tioning, the  disability  not  having  attracted  suflBcient  attention  to 
be  considered  important  by  the  mother,  or  to  be  a  chief  cause  of 
complaint.  In  quite  a  number  of  the  cases,  the  condition  was  noted 
in  the  earliest  days  of  life,  but  only  attracted  attention  much  later 
when  it  came  time  for  the  baby  to  hold  up  its  head,  to  sit,  to  stand, 
or  to  walk. 

There  is  considerable  variation  in  the  remaining  symptomatology 
as  described  in  the  reported  cases.  Sensation  appears  to  be  unim- 
paired, although  an  abnormal  tolerance  of  strong  Faradic  current 
has  been  mentioned.  The  deep  reflexes  were  absent  in  most  of  the 
cases,  although  in  a  few  of  the  milder  ones,  the  knee-jerks  were  re- 
ported simply  as  present,  and  in  a  few  others,  as  present  but  dimin- 
ished. The  reports  on  the  reaction  to  the  Faradic  current  vary 
greatly,  being  sometimes  present,  sometimes  absent,  most  frequently 
diminished.  These  variations  correspond  in  general  to  the  severity 
of  the  case,  as  shown  by  the  amount  of  muscular  disability. 

The  three  cases  which  have  come  under  my  observation  agree  in 
their  symptomatology  with  the  other  reported  cases.  One  or  two 
points  were  notable,  however.  In  all  three  cases  a  very  striking 
symptom  was  the  labored  breathing  of  a  wholly  diaphragmatic  type, 
which  could  not  fail  to  attract  immediate  attention.  This  was  due 
to  the  paralysis  of  the  intercostal  and  other  accessory  muscles  of 
respiration.  Labored  breathing,  without  detailed  description,  is 
mentioned  in  only  one  or  two  of  the  cases  from  the  literature. 

Another  striking  feature  was  the  extreme  deformity  of  the  chest, 
which  was  present  in  two  of  my  cases.  It  resembled  an  exaggeration 
of  the  most  extreme  deformity  which  is  seen  in  rickets,  and  was 
undoubtedly  caused  by  the  early  paralysis  of  the  accessory  muscles 
of  respiration,  together  with  the  pull  of  the  uninvolved  diaphragm. 

A  prominent  symptom  in  all  three  of  my  cases  was  the  accumula- 
tion of  secretion  in  the  mouth  and  throat.  This  was  undoubtedly 
due  to  involvement  of  the  muscles  of  deglutition.  In  all  three  cases 
there  was  difficulty  in  swallowing  milk,  and  one  baby  became  utterly 
unable  to  swallow,  having  to  be  tube-fed  from  the  time  it  entered 
the  hospital  until  its  death.     In  all  three  cases  choking  attacks  were 

43  vol.  2.B 


Myatonia  Congenita  675 

if  at  all.  An  autopsy  on  a  case  which  died  from  some  intercurrent 
affection  after  showing  an  apparent  improvement  in  the  muscular 
condition,  might  give  us  a  valuable  addition  to  our  knowledge  on 
this  point. 

The  cases  reported  up  to  lo  years  of  age  do  not  give  a  very  favor- 
able prognosis.  In  no  case  has  complete  recovery  been  reported. 
On  the  other  hand,  the  severer  cases  appear  to  tend  toward  a  fatal 
ending,  especially  during  infancy.  Bronchopneumonia  is  the  com- 
monest immediate  cause  of  death  Whether  in  these  cases  the  pro- 
cess may  be  progressive,  or  whether  the  fatal  ending  is  due  to  the  com- 
bination of  a  stationary  anatomical  condition,  combined  with  the 
increased  demands  of  the  growing  child,  we  do  not  know. 

PROBLEMS  AND  RESEARCH.— We  know  practicaUy  nothing 
of  the  etiology  of  this  condition.  The  onset  appears  to  be  gradual, 
as  the  descriptions  usually  do  not  give  a  very  exact  time  of  onset. 
While  it  appears  to  be  congenital,  we  cannot  even  be  sure  of  this, 
as  in  those  cases  in  which  the  condition  is  reported  as  having  been 
observed  at  birth,  we  cannot  be  absolutely  sure  of  the  accuracy  of 
the  observation.  Usually  the  information  is  obtained  at  a  later  period, 
when  parents,  in  their  inability  to  fix  an  exact  time  of  onset,  are 
extremely  apt  to  say  "  ever  since  birth."  Still,  it  seems  to  me  that 
the  weight  of  evidence  points  toward  the  congenital  nature  of  the 
disease. 

The  presence  or  absence  of  fetal  movements  might  have  an  impor- 
tant bearing  on  the  question  of  the  congenital  nature  of  the  disease, 
although  the  degree  to  which  these  are  felt  presents  normal  varia- 
tions, and  their  absence  does  not  necessarily  denote  fetal  paralysis. 
In  the  collected  cases,  there  was  mention  of  fetal  movements  in  twelve. 
The  movements  were  felt  in  eight  and  not  felt  in  four  of  the  cases. 
In  two  of  the  cases  in  which  they  were  felt,  they  were  reported  as 
less  lively  than  normal,  as  in  two  of  my  cases. 

There  is  no  reason  to  believe  that  the  disease  is  infectious.  The 
onset,  the  distribution  of  the  lesions,  the  absence  of  focal  lesions,  or 
of  any  lesions  pointing  toward  a  past  infection,  are  all  against  such 
a  supposition.  The  disease  has  never  been  seen  in  either  an  epidemic 
or  an  endemic  form.  In  none  of  the  cases  has  the  disease  even  ap- 
peared in  connection  with  any  acute  infection. 

It  seems  much  more  probable  that  the  disease  is  toxic,  rather  than 
infectious.  The  action  of  the  toxin  appears  to  be  directly  on  the 
muscle  fibers,  or  possibly  upon  the  terminal  nerves  or  nerve  endings. 
Councilman  believes  it  probable  that  such  a  toxin  is  produced,  not 
in  the  infant,  but  in  the  mother.  There  does  not  seem  to  be  any 
relation  between  the  disease  and  any  other  disturbance  in  the  child. 
Councilman  in  our  report  of  Case  i,  advanced  the  hypothesis  that 
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there  might  be  a  toxin  in  the  blood  of  the  mother,  from  which  sh 
would  be  protected  by  the  presence  of  antibodies.  Both  toxin  am 
antibodies  would,  during  the  intrauterine  life  of  the  child,  be  trans 
mitted  through  the  placental  circulation.  After  the  birth  of  th 
child,  the  action  of  the  toxin  would  no  longer  be  counteracted  b 
antibodies  received  from  the  mother.  Councilman  says,  howevei 
that  imder  such  an  hypothesis,  it  is  difficult  to  explain  why,  as  in  ou 
case,  single  muscle  fasciculi  and  single  fibers  should  remain  norma 
I  believe  myatonia  congenita  is  possibly  much  commoner  than  i 
generally  supposed.  Two  of  my  cases  had  been  long  under  the  obsei 
vation  of  physicians,  without  any  suspicion  that  there  was  anythio 
more  wrong  than  weakness  and  malnutrition.  The  milder  types  < 
the  disease,  which  lived  long  enough  to  show  obvious  involvemei 
of  the  normal  motor  functions,  would  not  be  so  likely  to  be  overlooks 
But  I  believe  it  possible  that  babies  have  been  certified  as  dying  < 
marasmus  and  bronchopneumonia,  who  really  had  myatonia  congenit 


DIVISION  XV 

DISEASES  OF  THE  SKIN 

There  are  no  lesions  of  the  skin  peculiar  to  the  early  years  of  life. 
All  the  diseases  seen  in  adults  may  occasionally  occur  in  children, 
although  many  of  them  are  very  rare.  The  diseases  of  the  skin  would 
call  for  no  attention  in  a  work  on  disease  in  early  life,  were  it  not  for 
the  fact  that  the  lesions  of  the  skin  are  often  modified  at  that  age, 
and  do  not  always  resemble  the  lesions  of  the  same  disease  as  seen  in 
adults.  Another  reason  for  reviewing  the  subject  lies  in  the  fact 
that  certain  diseases  are  relatively  much  more  common  in  early  life. 
The  delicate  skin  seen  in  infancy  and  childhood  is  very  easily  affected 
by  certain  causes,  especially  by  irritation  from  without,  so  that  dermal 
lesions  are  apt  to  occur  from  causies  which  might  produce  no  lesion 
in  adults.  Finally,  it  is  in  early  life  that  the  eruptive  fevers  are 
especially  common.  Every  practitioner  has  doubtles"^  been  struck 
by  the  similarity  which  at  times  is  seen  in  the  cutaneous  lesions  of 
the  various  forms  of  erythema  to  such  diseases  as  syphilis,  scarlet 
fever,  and  erysipelas.  It  is  very  important,  therefore,  to  have  a 
fair,  general  knowledge  of  the  local  diseases  of  the  skin  as  they  appear 
in  children,  in  order  that  a  correct  differential  diagnosis  can  be  made 
from  the  constitutional  diseases  with  dermal  lesions,  which  have  to 
be  treated  by  those  who  practise  among  children. 

Only  those  diseases  of  the  skin  will  be  considered  which  are  suf- 
ficiently common  to  be  encountered  in  the  course  of  ordinary  practice 
among  infants  and  children. 

The  diseases  of  the  skin  cannot  be  easily  classified  upK)n  an  etiologic 
basis,  because  the  only  prominent  clinical  feature  of  the  disease  is 
the  lesion.  The  character  of  the  lesion  depends  upK)n  the  pathologic 
anatomy  of  the  skin,  and  the  same  lesion  may  be  produced  by  several 
causes.  Also,  in  many  conditions,  several  entirely  distinct  causes 
co6perate  to  produce  the  same  disease,  while  in  other  diseases,  the 
cause  is  obscure  or  entirely  unknown.  The  same  causes  play  a  part 
in  producing  diseases  of  the  skin  as  in  other  diseases  We  find  develop- 
mental causes,  traumatic  causes,  toxic  causes,  infection,  and  func- 
tional disturba^ce  from  multiple  causes.  What  we  fail  to  find  is 
any  close  correspondence  between  cause  and  clinical  manifestation. 

There  are  a  certain  number  of  etiologic  factors  which  play  an  im- 
portant part  in  the  cutaneous  manifestations  of  early  life,  and  are 
responsible  for  the  prevalence  of  skin  disease  in  infancy  and  childhood. 
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The  first  of  these  is  the  delicacy  of  the  skin  in  infancy  and  child- 
hood. This  makes  the  skin  more  vulnerable  to  all  sorts  of  external 
agencies^  and  is  not  an  individual  peculiarity,  but  is  common  to  all 
infants  and  children.  This  factor  explains  the  tendency  of  many 
skin  diseases  in  childhood  to  assume  a  more  acute  and  inflammatory 
type  than  in  adults. 

The  second  etiologic  factor  of  importance  is  a  congenital  vxilner- 
ability,  or  abnormality  of  the  skin  peculiar  to  some  individual  infants. 
Such  a  condition  must  be  invoked  to  explain  the  occurrence  of  certain 
cutaneous  affections  in  some  infants,  and  their  absence  in  others, 
other  etiologic  factors  being  apparently  the  same. 

A  third  etiologic  factor  is  the  instability  of  digestion,  metabolism, 
and  elimination  in  early  life.  Disturbances  easily  lead  to  the  forma- 
tion of  toxins,  which  may  act  upon  the  skin  either  as  predisposing 
or  as  exciting  causes. 

A  fourth  etiologic  factor  is  the  excitability  and  instability  of  the 
nervous  system  characteristic  of  early  life.  Nervous  influences  prob- 
ably have  a  greater  connection  with  the  vulnerability  of  the  skin 
than  is  generally  appreciated. 

Finally,  the  fifth  etiologic  factor,  operative  mainly  in  older  chil- 
dren, is  the  public  school  There  is  more  intimate  and  promiscuous 
contact  in  childhood  than  at  any  other  age,  and  the  public  school 
is  the  great  disseminator  of  the  contagious  parasitic  diseases  so  common 
at  this  age. 

The  causes  of  the  diseases  of  the  skin  in  childhood  may  be  classified 
somewhat  as  follows: 

1.  Congenital  Factors 

a.  Normal  delicacy  of  the  skin  in  early  life. 

b.  Individually   peculiar   vulnerability,    (Constitutional   pre- 

disposition). 

c.  Developmental  lesions  of  the  skin,  (as  in  Ichthyosis). 

2.  Internal  Factors 

a.  Toxemia  from  faulty  metabolism. 

b.  Toxemia  from  definite  foods  or  drugs. 

c.  Toxemia  from  infections. 

d.  Reflex  nervous  disturbances. 

3.  External  Factors 

a.  Mechanical,  chemical,  or  thermal  injury. 

b.  Parasites. 

The  various  cutaneous  affections  common  to  childhood  cannot  be 
classified  and  grouped  according  to  this  etiologic  scheme,  because  a 
number  of  etiologic  factors  are  usually  foimd  in  a  single  diseased 
condition.    They  will  be  considered  here  under  four  groups. 
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1.  Developmental  conditions.    This  will  include  only  ichthyosis. 

2.  Conditions  in  which  external  mechanical,  chemical,  or  thermal 
injuries  play  a  part.  This  group  will  include  Miliaria,  Eczema,  and 
Dermatitis. 

3.  Conditions  due  to  internal  factors, — ^the  so-called  toxic  affections. 

4.  Conditions  due  to  infection, — ^the  so-called  parasitic  affections. 


I.  DEVELOPMENTAL  LESIONS 

ICHTHYOSIS 

ETIOLOGY. — Ichthyosis  is  a  congenital  disease,  although  in  the 
common  mild  type,  the  lesions  are  not  seen  at  birth,  but  usually  appear 
at  some  time  in  the  first  two  years.  The  cause  is  a  developmental 
defect,  which  disturbs  the  nutrition  of  the  skin,  and  the  functions  of 
the  sweat  and  sebaceous  glands. 

SYMPTOMS  — The  disease  is  discovered  at  some  time  in  the  first 
two  years  of  life,  and  usually  begins  in  the  early  weeks  after  birth. 
Its  course  is  essentially  chronic,  and  it  tends  to  increase  in  severity 
during  childhood,  remaining  stationary  after  adult  life  is  reached. 
It  varies  greatly  in  severity.  In  the  mildest  form  there  is  only  an 
abnormal  dryness  of  the  skin,  which  is  harsh,  and  has  more  promi- 
nent furrows  than  normal.  There  may  be  slight  scaliness  in  mild 
cases.  Severer  cases  show  many  reticulated  scales,  which  may  be 
small  and  thin,  or  larger  and  thick  like  fish  scales.  Especially  on  the 
extremities  are  often  seen  polygonal  scaly  plates,  bounded  by  the 
natural  furrows.     The  whole  body  is  involved. 

The  disease  is  better  in  summer  and  worse  in  winter.  Itching  is 
often  present.     There  are  no  inflammatory  manifestations. 

Fetal  Ichthyosis. — This  is  a  severe  form  of  the  disease,  which  is 
present  at  birth  and  is  developed  probably  about  the  fourth  month 
of  intra-uterine  life.  It  is  characterized  at  the  time  of  birth  by  the 
existence  all  over  the  body  of  homy  epidermic  plates  separated  from 
one  another  by  fissures  and  furrows,  associated  with  deformities  of 
the  mouth,  nose,  eyes,  lips,  and  limbs,  and  leading  within  a  few  days 
or  even  hours  to  the  death  of  the  infant.  The  disease  does  not  seem 
to  affect  especially  the  size  and  weight  of  the  infant.  As  a  rule,  the 
viscera  at  the  post-mortem  show  nothing  abnormal  except  an  unusual 
degree  of  congestion.  The  microscopic  examination  shows  no  exten- 
sion of  the  keratinizing  process  on  any  of  the  mucous  membranes. 

In  the  early  hours  of  life  infants  with  this  disease  usually  cry  loudly 
and  continuously,  but  sometimes  the  cry  is  feeble  and  often  very 
peculiar.  The  respiration  is  usually  impeded  by  the  blocking  of  the 
nostrils  with  epidermal  masses.  Suction  is  rendered  difficult  or 
altogether  impossible  by  the  presence  of  ichthyotic  plates  around 
the  mouth.  These  infants  are,  however,  usually  able  to  swallow 
readily.  As  a  rule,  nothing  abnormal  is  found  in  connection  with 
the  urine  or  the  feces.    Insomnia  is  a  marked  symptom. 
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These  infants  have  a  very  repulsive  appearance,  and  there  is  a 
cadaveric  odor  arising  from  the  abnormal  condition  of  the  skin.  This 
ichthyotic  condition  of  the  skin  is  usually  universal,  but  is  most  evi- 
dent upon  the  face.  The  mouth  is  ordinarily  kept  open  by  the 
contraction  of  the  surrounding  parts,  and  from  its  angles  radiate  fis- 
sures, which  simulate  the  rhagades  of  syphilis.  The  lips  are  thick 
and  everted,  so  as  to  form  an  irregular  entrance  to  the  gaping 
buccal  cavity.  The  chin  is  receding.  The  nose  can  scarcely  be 
seen,  as  it  is  covered  so  thickly  with  the  epidermal  plates  around 
the  nostrils.  There  is  usually  ectropion  of  both  eyelids,  but  some- 
times only  of  the  upper  one,  the  orbits  seeming  to  be  occupied  by 
fleshy  tumors.  If,  however,  we  separate  the  swollen  eyelids,  the 
normal  eyeball  is  found  to  lie  beneath.  The  external  ear  seems  to 
have  disappeared  almost  entirely. 

In  contradistinction  to  the  opinion  formerly  held  that  fetal  ichthy- 
osis was  a  general  seborrhea,  it  is  now  generally  supposed  to  be 
connected  with  the  disease  as  it  occurs  in  the  adult. 

PROGNOSIS. — ^The  severe  fetal  form  is  almost  invariably  fatal. 
The  prognosis  as  to  the  common  mild  form  is  good  as  to  life  and 
development,  but  unfavorable  as  to  cure.  Relief  can  be  obtained 
by  treatment. 

TREATMENT. — External  treatment  must  be  relied  upon.  Very 
frequent  warm  baths,  followed  by  the  inunction  of  some  oily  sub- 
stance are  indicated.  I  prefer  cocoa-butter  for  these  inunctions,  but, 
other  oils,  such  as  lanolin,  petrolatum,  adeps,  olive  oil,  and  so  forth, 
may  be  tried.    A  certain  amount  of  improvement  may  be  expected. 
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MILIARIA 

(Prickly  Heat;  Lichen  Tropicus;  Red  Gum;  Strophulus) 

Miliaria  is  a  mild  inflammatory  affection  characterized  by  thickly- 
set  discrete,  small  papules  or  vesicles  at  the  mouths  of  the  sweat 
ducts. 

ETIOLOGY. — ^The  cause  is  excessive  perspiration.  In  children 
the  usual  cause  is  excessive  clothing,  or  very  hot  weather.  The 
disease  is  especially  common  in  infants.  There  is  a  possibility  that 
gastro-intestinal  disease  with  absorption  of  toxic  products  may  play 
a  part  in  some  cases,  seen  in  winter,  through  the  elimination  of  irri- 
tating substances  through  the  sweat  glands. 

SYMPTOMS. — There  is  a  sensation  of  itching  and  burning.  Over 
parts  of  the  body,  more  or  less  widely  distributed,  is  a  rash,  which 
appears  rapidly,  without  constitutional  disturbance.  The  rash  con- 
sists of  very  numerous  discrete  reddish  papules,  of  a  size  varying  from 
pin-point  to  pin-head.  The  papules  are  surrounded  by  a  reddish 
areola,  and  to  palpation  cause  the  skin  to  feel  rough  and  prickly, 
as  if  the  papules  were  sharp  pointed.  On  the  summits  of  many  papules 
there  may  be  minute  vesicles,  containing  a  clear  fluid.  These  vesicles 
do  not  rupture.  When  there  is  a  very  profuse  eruption,  the  zones 
around  the  lesions  give  the  skin  a  generalized  redness.  The  eruption 
comes  in  crops,  which  are  usually  repeated,  if  the  cause  is  not  removed. 

DIAGNOSIS. — I  have  seen  miliaria  mistaken  for  scarlet  fever. 
The  vesicles  and  rough  prickly  character  of  the  rash  should  enable 
one  to  make  a  diagnosis.  Miliaria  has  also  been  mistaken  for  eczema 
but  is  distinguished  by  the  sudden  profuse  character  of  the  eruption, 
by  the  absence  of  discharge  from  the  vesicles,  and  by  the  rapid  im- 
provement under  a  change  of  weather  conditions. 

TREATMENT. — The  most  important  part  of  the  treatment  is 
prophylactic.  On  hot  summer  days,  children  should  be  lightly  clad, 
and  should  be  kept  in  cool  places.  Constipation  should  be  relieved, 
and  intestinal  disturbance  guarded  against. 

The  local  treatment  consists  in  bathing,  and  the  use  of  dusting 
powder.  I  use  for  bathing  cool  water,  with  bicarbonate  of  soda, 
one  tablespoon  to  the  gallon.  This  is  just  as  effective  as  the  more 
complex  alkaline  lotions,  but  any  soothing,  cooling  lotion  gives  relief. 
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After  bathing,  the  parts  should  be  dusted  with  any  good  dusting 
powder;  such  as — 

Menthol gr*  X 

Acid  borici 3     ii 

Talci  Venet J     ii  — M 

ECZEMA 

Eczema  is  a  non-contagioi|s  inflammatory  disease  of  the  skin, 
having  an  acute,  subacute,  or  chronic  course,  and  accompanied  by 
itching  and  burning. 

ETIOLOGY. — Two  principal  kinds  of  exciting  causes  are  asso- 
ciated with  eczema;  the  first  kind  is  external,  and  includes  every 
variety  of  irritation  of  the  skin  from  without;  the  second  group  is 
internal,  and  includes,  a  nimiber  of  conditions  in  which  the  vulner- 
ability of  the  skin, — its  susceptibility  to  irritation, — ^is  increased  by 
toxic  substances  acting  from  within. 

The  external  causes  are  mechanical,  chemical,  or  thermal  irritants, 
or  a  combination  of  these.  Among  the  most  important  mechanical 
irritants  are  scratching  in  any  condition  producing  itching,  excessive 
friction,  irritating  clotiiing,  parasites,  and  any  rough  handling  of 
the  skin.  Among  the  chemical  irritants  are  excessive  or  abnormal 
perspiration,  acid  urine,  irritating  discharges  from  the  intestines, 
irritating  soaps,  and  the  application  of  various  medicinal  agents. 
Among  thermal  irritants  are  exposure  to  heat  and  cold.  In  infants, 
the  two  commonest  external  causes  are  in  my  experience,  excessive 
perspiration  and  scratching. 

Among  the  internal  causes  associated  with  eczema,  alimentary 
disorders  play  the  chief  part.  It  may  be  seen  in  association  with 
any  form  of  digestive  disturbance,  but  is  especially  common  in  those 
forms  of  indigestion  which  are  produced  by  general  overfeeding,  by 
a  quantity  of  fat  in  the  diet  too  high  for  tJie  digestive  and  assimila- 
tive powers,  or  by  indigestion  from  carbohydrate.  General  over- 
feeding accounts  for  the  many  cases  seen  in  well  nourished  babies, 
who  have  few  symptoms  of  indigestion.  Many  breast-fed  babies 
with  eczema  will  show  excessive  fat  in  the  stools,  and  a  very  high  per- 
centage of  fat  will  be  found  in  the  mother's  milk.  While  eczema  is 
occasionally  associated  with  the  sugar  indigestion  seen  in  the  first 
year,  it  is  most  particularly  associated  with  too  early  or  excessive 
use  of  starch. 

Among  other  internal  conditions  with  which  eczema  is  associated 
are  constipation,  deficient  elimination  through  the  kidneys,  food 
idiosyncrasy,  and  a  condition  characterized  by  scanty  concentrated 
urine,  seen  in  children  who  take  an  excess  of  solid  food.  Eczema  is 
occasionally  associated  with  such  conditions  as  dentition  or  general 
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irritation,  in  which  the  connection  with  eczema  must  be  explained 
by  reflex  action.  There  is  also  evidence  that  at  times  hereditary 
influences  play  an  important  part.  Eczema  is  frequently  seen  in 
children  of  gouty  or  neurotic  antecedents. 

The  evidence  of  causal  connection  between  eczema,  and  the  great 
variety  of  conditions  with  which  it  is  associated,  is  not  always  con- 
clusive. In  many  conditions  there  is  no  evidence  beyonfi  frequency 
of  association ;  in  other  conditions,  in  addition  to  frequency  of  associa- 
tion, we  have  evidence  of  clinical  benefit  when  the  suspected  cause 
is  removed.  Evidence  of  this  character  is  only  suggestive,  never 
conclusive.  In  the  case  of  the  external  irritants,  the  evidence  is 
fairly  conclusive  that  any  one  of  them  can  produce  eczema.  In  the 
case  of  the  internal  causes,  a  positive  etiologic  connection  between 
eczema  and  the  gastro-intestinal  disturbances  associated  with  it, 
has  been  most  conclusively  proven,  in  some  cases.  The  digestive 
balance  has  been  found  to  be  so  delicate,  that  the  eczematous  lesions 
may  be  made  to  come  and  go  with  changes  in  the  diet,  with  almost 
the  accuracy  of  an  experiment. 

It  is  quite  easy  to  comprehend  how  the  external  irritants  can 
produce  an  inflammatory  disease  of  the  skin,  such  as  is  seen  in  eczema. 
But  the  same  irritants  do  not  always  produce  the  disease,  and  the 
occurrence  of  eczema  in  some  individuals,  and  its  absence  in  others, 
must  be  explained  by  other  factors.  Just  how  the  internal  causes 
act  has  nev,er  been  proven,  and  the  explanation  is  theoretical.  The 
generally  accepted  explanation  is  that  the  internal  causes  produce  a 
toxemia,  and  that  the  toxins  circulating  in  the  blood  increase  the 
irritability  of  the  skin,  and  the  tendency  to  inflammatory  reaction. 
In  gastro-intestinal  affections  associated  with  eczema,  it  is  not  known 
whether  the  toxins  are  absorbed  from  the  intestinal  tract,  or  are 
formed  in  the  system  as  products  of  the  disturbed  general  metabolism 
which  we  now  believe  to  be  a  part  of  many  digestive  disturbances. 
The  result  would  be  the  same  in  either  case.  Most  of  the  internal 
conditions  associated  with  eczema  are  of  such  a  nature  that  the  asso- 
ciation may  be  explained  on  the  basis  of  the  toxic  products  of  dis- 
turbed metabolism.  The  occurrence  of  eczema  in  patients  of  gouty 
heredity  can  be  explained  in  the  same  way. 

Whether  the  toxins  act  directly  on  the  skin  as  a  tissue,  or  whether 
they  act  upon  the  skin  through  the  medium  of  the  nervous  (vaso- 
motor) system,  or  whether  by  both  modes  of  action,  we  do  not  know. 
It  is  evident  in  any  case  that  they  create  a  cutaneous  weakness  or 
vulnerability.  The  fact  that  among  the  internal  causes  are  numbered 
reflex  irritation  and  neurotic  inheritance,  suggest  that  action  pn  the 
skin  through  the  vaso-motor  system  does  actually  play  a  part. 

Again,  it  is  not  known  whether  the  internal  causes  alonCy  without 
any  external  irritation,  can  produce  eczema.     Cases  are  seen,  in  which 


Eczema  685 

there  is  no  apparent  external  irritation.  But  the  skin,  coming  in 
contact  with  the  outside  world,  is  normally  and  continually  subjected 
to  stimuli  which  may  be  considered  as  relatively  irritating.  It  is 
best  to  consider  eczema  as  the  result  of  the  joint  action  of  external 
and  internal  causes.  In  a  baby  with  a  chronic  disturbance  of  meta- 
bolism, increased  vulnerability  of  the  skin  is  constantly  present,  and 
eczema  appears  when  an  external  irritant  is  added.  The  greater 
the  constitutional  factor,  the  less  is  the  external  irritation  required. 
A  very  severe  external  factor  may  excite  the  disease  in  a  skin  of 
relatively  normal  vidnerability.  Conversely,  normal  contact  with 
the  outside  world  may  be  regarded  as  a  constantly  present  relative 
irritation,  insuflScient  to  produce  eczema,  until  some  sudden  dis- 
turbance of  metabolism,  as  in  an  attack  of  indigestion,  intervenes^ 
and  appears  to  be  the  inmiediate  exciting  cause  of  the  attack. 

It  is  difficult  to  comprehend  how  so  definite  a  pathologic  entity 
as  eczema  can  be  the  direct  result  of  so  great  a  diversity  of  causes. 
The  fact  is  significant  that  in  many  children,  both  the  internal  and 
external  causes  usually  associated  with  eczema  may  be  present  to  a 
marked  extent,  and  yet  the  skin  disease  does  not  develop.  On  the 
other  hand,  many  severe  and  resistant  cases  of  eczema  are  seen  in 
which  very  slight  causes  are  found.  These  facts  suggest  the  possi- 
bility of  an  underlying  constitutional  cause,  which  is  present  in  some 
children  and  absent  in  others.  Such  a  cause  corresponds  closely  to 
Czemy's  "  Exudative  Diathesis.*'  We  may  not  be  prepared  to 
agree  with  Czemy's  theory  to  its  full  extent,  but  nevertheless  the 
phenomena  of  the  occurrence  of  eczema  strongly  suggest  the  pos- 
sibility of  some  fundamental  underlying  cause.  Under  this  theory 
we  must  conceive  that  some  individuals  possess,  as  a  constitutional 
peculiarity,  skins  which  have  an  abnormally  strong  tendency  to  react 
in  a  certain  way  to  a  variety  of  causes.  The  constitutional  peculiarity 
is  situated  in  the  skin  itself,  and  consists  of  an  increased  vulnerability, 
of  which  eczema  is  the  characteristic  symptom,  appearing  when 
various  predisposing  and  exciting  causes  are  present. 

Another  etiologic  factor,  which  accounts  for  the  great  frequency 
of  occurrence  of  eczema  in  infancy,  is  the  extreme  delicacy  of  the  skin, 
seen  at  that  age,  and  its  more  intense  glandular  activity.  The  most 
susceptible  age  is  the  first  twelve  months  of  life;  it  is  rare  for  the 
common  infantile  types  of  eczema  to  develop  after  this  period,  although 
cases  developing  in  the  first  year,  may  occasionally  p>ersist  through 
the  second,  or  even  through  the  third  years. 

Eczema  may  be  associated  with  malnutrition,  but  rarely.  It  is 
commonest  in  fat  babies  of  healthy  appearance. 

In  the  secondary  lesions  of  eczema,  it  is  probable  that  an  important 
part  is  played  by  infecting  micro6rganisms. 
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SYMPTOMS.— Older  children  are  occasionaUy  liable  to  any  of 
the  varieties  of  eczema  seen  in  adults.  There  are  three  types  which 
are  particularly  common  in  infancy.  These  are,  Eczema  Rubrum, 
Intertrigo,  and  Subacute  or  Chronic  Papular  Eczema. 

Eczema  Rubrum  (Vesicular  or  Pustular  Eczema  of  the  Face) 
(Acute  Exudative  Eczema.) — This  is  the  commonest  type  seen  in 
early  life,  and  usually  appears  during  the  first  year.  It  occurs  most 
commonly  upon  the  face,  but  may  occur  on  any  part  of  the  body. 
On  the  face,  the  cheeks  md  forehead  are  particularly  affected,  though 
the  eruption  may  extend  first  to  the  ears,  neck,  and  scalp,  and  finally 
even  to  the  trunk  and  extremities. 

The  eruption  is  characterized  by  redness,  swelling,  infiltration, 
exudation  upon  the  surface,  and  finally,  in  many  cases,  by  crusting. 
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Small  papules  appear,  usually  on  the  cheeks,  and  soon  coalesce, 
forming  a  red,  raw  surface  from  which  serum  exudes.  The  discbarge 
may  become  sero-purulent.  It  dries,  forming  yellowish  or  brownish 
crusts.  Itching  is  intense,  and  when  the  scratching  produces  bleeding, 
the  crusts  are  colored  by  the  dried  blood.  When  the  crusts  are  re- 
moved, a  red,  raw,  weeping  surface  is  disclosed,  which  bleeds  easily. 
The  intensity  of  the  process  varies  greatly  both  in  different  individuals, 
and  from  time  to  time  in  the  same  individual.  In  mild  cases,  or  in 
the  remissions  frequently  seen  in  severe  cases,  the  skin  may  show  only 
redness,  induration,  and  scaling,  without  external  exudation,  and  the 
condition  is  the  same  when  the  disease  spreads  to  the  trunk  or  extrem- 
ities. Crusts  are  rare  except  on  the  face.  The  lymphnodes  near  the 
eruption  are  usually  swollen. 
Infants  with  this  type  of  eczema  are  usually  well  nourished,  if 
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not  decidedly  fat.  Nutrition  may  appear  to  be  xinimpaired  for  a 
considerable  time,  but  in  many  cases,  the  itching  and  discomfort 
cause  nervous  symptoms  and  loss  of  sleep,  which  finally  may  seri- 
ously affect  nutrition. 

A  pustular  eczema,  or  impetiginous  eczema  iis  seen  when  the  lesions 
of  vesicular  eczema  become  infected  with  pus-forming  micrococci, 
although  it  may  develop  as  such.  This  form  is  less  common  in  infants 
than  in  poorly  nourished  children  from  two  to  six  years  of  age.  It  is 
commonest  on  the  scalp,  though  it  may  be  seen  on  the  face.  Rupture 
of  the  pustules  is  followed  by  the  formation  of  greenish-yellow  crusts, 
matting  the  hair  of  the  scalp.  They  are  often  very  numerous,  but 
are  usually  discrete,  though  they  may  coalesce  to  form  large  crusts. 
There  is  little  itching  in  this  form.  The  cervical  lymph  nodes  are 
enlarged.  Continual  reinfection  makes  this  disease  obstinate,  and 
it  is  probable  that  it  may  be  communicated  to  other  children. 

Subacute  or  Chronic  Papular  Eczema. — ^This  is  the  type  which 
in  infancy  and  early  life  stands  next  in  frequency  to  eczema  rubrum. 
It  is  characterized  by  the  formation  of  patches  of  varying  size,  and 
very  irregular  distribution.  The  primary  seat  of  the  eruption  is 
usually  on  some  part  of  the  trunk  or  extremities,  and  in  some  cases 
it  remains  limited  to  a  single  part,  or  remains  unilateral.  In  most 
cases  there  is  irregular  and  disorderly  spreading. 

In  typical  cases,  the  areas  are  of  a  pale-red  color,  exfoliate  freely, 
and  are  covered  with  a  varying  niunber  of  pin-head-sized,  round  or 
acuminate,  reddish  elevations,  either  discrete  or  closely  aggregated. 
Sometimes  some  papules  may  be  seen  to  be  surmounted  by  very 
minute  vesicles.  A  few  widely  separated,  discrete  papules  are  usually 
found  in  the  vicinity  of  the  patches. 

Itching  is  very  intense  in  this  variety  of  eczema.  It  occurs  most 
commonly  in  infants,  but  is  seen  in  older  children  more  often  than 
the  vesicular  eczema  of  the  face. 

Intertrigo.  (Erythema  Intertrigo).  (Eczema  Intertrigo). — 
This  condition  is  primarily  not  a  variety  of  eczema,  but  is  a  form  of 
traumatic  erythema  occurring  chiefly  in  those  regions  where  skin 
surfaces  are  in  apposition.  Moisture  and  want  of  cleanliness  are 
contributing  causes.  It  is  seen  in  the  regions  of  the  groin,  about 
the  arms  and  buttocks,  in  the  axillae,  and  about  the  neck.  In  its 
simple,  initial  stage  there  is  a  simple  erythema,  which  may  become 
an  intense  uniform  redness.  Under  conditions  of  continued  irrita- 
tion, a  true  eczema  develops,  the  skin  becomes  excoriated,  leaving 
a  moist  surface  with  a  mucoid  discharge.  There  is  a  feeling  of  heat 
and  soreness,  but  no  itching  and  no  crusting.  The  condition  of  the 
skin  in  a  fully  develop>ed  case  of  intertrigo  much  resembles  that  seen 
in  a  superficial  burn. 
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DIAGNOSIS. — Eczema  in  general  may  be  recognized  by  its  cardinal 
manifestations.  These  are  redness;  the  development  of  papules, 
vesicles,  or  pustules;  the  appearance  of  mucilaginous  surface  discharge; 
the  presence  of  crusting  or  scaling;  thickening  or  infiltration  of  the 
skin;  itching  and  burning.  Not  all  of  these  are  usually  present  in 
an  individual  case,  but  their  grouping  is  usually  suflSciently  char- 
acteristic to  permit  diagnosis. 

The  common  eczema  of  the  face  and  scalp  seen  in  infants  is  so 
typical  as  to  present  no  difl&culty  in  diagnosis.  Some  types,  espe- 
cially those  seen  on  the  body  and  extremities,  may  resemble  the 
lesions  found  in  other  conditions. 

Scabies  is  the  disease  most  frequently  confounded  with  eczema. 
It  is  recognized  in  the  first  place  by  the  characteristic  distribution 
of  its  lesions,  which  are  found  mainly  in  the  webs  of  the  fingers,  on 
the  flexures  of  the  wrists  and  elbows,  in  the  folds  of  the  axillae,  and 
about  the  nipples,  umbilicus,  buttocks,  penis,  and  the  insides  of  the 
thighs  and  legs.  The  itching  of  scabies  is  apt  to  be  worse  at  night. 
Other  members  of  the  household  are  apt  to  be  simultaneously  aflfected. 
The  diagnosis  of  scabies  may  usually  be  confirmed  by  finding  between 
the  fingers  or  on  the  WTists,  the  characteristic  burrows  of  this  disease. 

Syphilis  is  so  little  inflammatory  in  its  manifestations,  as  to  be 
not  often  confounded  with  eczema.  Patches  of  papular  eczema 
when  near  the  anus  may  resemble  condylomata,  but  the  failure  to 
find  any  other  syphilitic  manifestations  usually  suggests  the  correct 
diagnosis 

Dermatitis  from  mechanical,  chemical,  or  thermal  irritants  may  so 
closely  resemble  eczema  as  to  be  indistinguishable.  It  is  a  question 
whether  the  distinction  usually  made  by  dermatologists  between 
eczema  and  dermatitis  is  warranted.  In  general,  the  lesions  of 
dermatitis  develop  more  acutely,  are  characterized  by  burning  rather 
than  itching,  and  are  more  amenable  to  treatment.  There  is  usually 
more  swelling  in  dermatitis,  and  often  the  myriads  of  minute  closely 
aggregated  vesicles,  without  crusting,  give  the  clue  to  the  diagnosis. 

Herpes  Zoster  presents  a  vesicular  eruption,  which  is  to  be  dis- 
tinguished from  eczema  by  its  unilateral  distribution,  tending  to 
follow  the  area  supplied  by  a  nerve  trunk;  by  the  large  vesicles,  their 
arrangement  in  clusters,  and  the  lack  of  tendency  to  spontaneous 
rupture;  finally,  by  the  presence  of  neuralgic  pain,  instead  of  itching. 

Impetigo  Contagiosa  is  closely  simulated  by  pustular  eczema.  Both 
conditions  represent  an  infection  with  pyogenic  cocci.  In  impetigo 
contagiosa  the  disease  does  not  begin  with  aggregated  pustules,  as 
in  eczema,  but  begins  with  discrete  vesicles  or  blebs,  which  are  more 
superficial,  and  rupture  rapidly,  forming  yellow  "  stuck  on  "  crusts. 

Erysipelas,  has  been  taken  for  eczema,  but  the  resemblance  is 
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very  superficial.    It  is  easily  recognized  by  the  fever  and  constitu- 
tional symptoms. 

PROGNOSIS. — There  is  almost  no  tendency  toward  spontaneous 
improvement  or  recovery  during  the  first  year  of  life.  Toward  the 
end  of  the  first  year,  such  a  tendency  develops,  and  many  cases  dis- 
app>ear  for  good  at  this  period.  Other  cases  improve  at  the  end  of 
the  first  year,  but  many  have  relapses  later. 

To  obtain  improvement  during  the  first  year,  patient  and  per- 
sistent treatment  is  required.  The  response  to  treatment  varies 
very  much  with  individuals,  as  would  be  expected  from  the  complex 
etiology  of  the  disease.  Some  cases  react  favorably  to  local  treat- 
ment, others  to  constitutional  or  dietary  treatment,  while  still  others 
are  resistant  to  all  forms  of  treatment.  In  a  given  case,  prediction 
is  difficult.  Usually  several  months  of  treatment  at  least  are  required, 
the  prognosis  depending  mainly  on  how  well  the  treatment  is  carried 
out.  The  prognosis  is  also  affected  by  the  severity  of  the  case,  and 
the  length  of  time  that  the  disease  has  existed.  Intertrigo  is  usually 
easily  cured,  unless  the  patients  are  very  poorly  nourished  from  pro- 
longed gastro-intestinal  disturbance. 

TREATMENT. — In  eczema  the  first  step  in  treatment  is  the  find- 
ing and  removing  of  all  possible  caused.  When  any  error  in  diet 
or  feeding  is  manifestly  present,  it  should  be  corrected.  All  possible 
local  causes  of  external  irritation,  and  of  reflex  irritation,  should  be 
removed.  A  combination  of  general  and  local  measures  is  necessary, 
to  obtain  good  results. 

General  Treatment. — As  disturbances  of  digestion  and  assimi? 
lation  are  the  most  frequent  associated  causes  of  eczema,  this  func- 
tion should  be  the  first  inquired  into.  The  diet  should  be  investigated, 
both  as  to  quantity  and  quality  of  food. 

In  breast-fed  infants,  an  analysis  of  the  mother's  milk,  and  of  the 
infant's  stools  is  essential.  Often  the  milk  is  found  to  contain  too 
high  a  percentage  of  fat,  and  excessive  fat  is  found  as  soaps  in  the 
stools.  If  the  mother's  milk  has  an  excess  of  fat,  or  if  excessive  fat 
elimination  is  found  by  microchemical  examination  of  the  infant's 
stools,  the  breast  milk  should  be  diluted  by  giving  the  baby  one  or 
two  ounces  of  boiled  water  with  two  or  three  grains  of  bicarbonate 
of  soda  immediately  before  each  nursing.  The  mother's  life  and 
hygiene  are  to  be  regulated  according  to  the  principles  given  under 
breast-feeding.  The  daily  quantity  of  food  taken  each  twenty-four 
hours  by  the  infant  should  also  be  investigated  by  weighing  the  baby 
before  and  after  each  nursing.  The  quantity  of  food  taken  may  be 
reduced  by  lengthening  the  nursing  intervals,  or  shortening  the  time 
when  the  child  is  on  the  breast,  or  both.  Lengthening  the  intervals 
is  particularly  useful.     Some  cases  of  eczema  will  clear  up,  if  the  baby 

44  vol.  2-B 


690  Diseases  of  the  Skin 

is  weaned  from  the  breast,  but  by  no  means  all.  If  the  child  is 
thriving  in  other  ways,  I  do  not  believe  that  weaning  from  the  breast 
should  be  countenanced,  unless  every  variety  of  general  and  of  local 
treatment  has  been  exhausted. 

In  bottle-fed  infants,  if  any  disturbance  of  digestion  be  found,  it 
should  be  treated  by  changes  in  the  diet  directed  at  curing  the  symj)- 
toms.  The  treatment  of  such  conditions  is  described  under  artificial 
feeding. 

The  most  frequent  form  of  digestive  disturbance  found  is  inability 
to  digest  and  assimilate  fat,  particularly  the  type  in  which  there  are 
no  pronounced  symptoms  of  indigestion.  The  condition  is  recognized 
by  the  microchemical  examination  of  the  stools,  which  is  an  essential 
proceeding  in  the  investigation  of  a  case  of  eczema.  The  treatment 
is  to  cut  down  the  amount  of  fat  in  the  diet.  At  times,  the  evi- 
dences of  carbohydrate  indigestion  are  found,  in  which  case  the 
percentage  of  sugar  must  be  reduced. 

In  children  having  eczema  toward  the  end  of  the  first  year,  or 
during  the  second  year,  three  principle  dietary  errors  are  found, 
namely,  general  overfeeding,  too  much  solid  food,  or  too  much  starch- 
containing  food.  In  the  first  case  the  diet  should  be  reduced  to 
correspond  with  that  appropriate  to  the  child's  age,  and  if  symptoms 
of  indigestion  are  then  still  present,  the  diet  should  be  still  further 
reduced.  If  too  much  solid  food  is  being  given,  its  amount  must  be 
reduced,  and  the  quantity  of  milk  in  the  diet  must  be  increased. 
When  the  cause  is  too  much  farinaceous  food,  evidence  of  the  correct- 
ness of  the  diagnosis  is  often  afforded  by  the  microchemical  examina- 
tion of  the  stools,  which  shows  the  presence  of  excessive  starch.  In 
such  a  case,  farinaceous  food  must  be  greatly  restricted,  the  diet 
consisting  of  milk,  beef  juice  or  broth,  eggs,  a  little  meat,  fruit,  and 
bread  or  zwieback  in  moderate  amounts. 

The  condition  of  the  bowels  requires  careful  attention  in  the  treat- 
ment of  eczema.  At  times  constipation  is  the  principal  exciting 
cause,  the  removal  of  which  is  the  only  measure  necessary  to  bring 
about  a  cure.  Such  cases  should  be  treated  as  described  under  the 
heading  of  constipation.  In  babies  under  one  year,  I  prefer  milk 
of  magnesia,  given  in  di\dded  doses  with  every  feeding.  In  older 
children  my  preference  is  for  sodium  phosphate,  given  in  a  single 
dose  each  morning.  The  occasional  bringing  about  of  catharsis  by 
the  giving  of  calomel  is  useful,  particularly  in  cases  of  overfeeding. 

Whenever  the  urine  is  scanty  and  concentrated,  or  highly  add, 
it  is  well  to  see  that  the  child  takes  plenty  of  water  between  feedings. 
Also,  ten  to  twenty  grains  of  acetate  of  potassium  should  be  given 
daily. 

The  general  treatment  of  the  causes  of  eczema  operating  from 
within,  may  be  summed  up  in  these  words.    The  general  condition 
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of  the  child  should  be  made  as  good  as  possible.  Ihe  form  of  eczema 
most  likely  to  be  benefited  by  dietary  treatment  is  the  common 
facial  exudative  eczema.  Towle  and  Talbot  have  recently  obtained 
evidence  that  dietary  measures  are  less  affective  in  the  subacute  or 
chronic  papular  form. 

Local  Treatment. — The  principal  object  of  the  local  treatment 
of  eczema  is  to  protect  the  skin  frpm  external  irritation.  In  a  case 
of  eczema,  the  skin  is  so  sensitive  to  external  irritants,  that  such 
conditions  as  contact  with  water,  or  even  normal  exposure  to  the  air, 
may  cause  irritation  of  the  skin.  A  case  of  eczema  should  never  be 
washed  with  plain  water.  The  good  results  in  eczema  which  follow 
the  use  of  particularly  medicated  ointments  or  pastes  are  usually 
attributed  to  the  composition  of  the  remedy.  I  believe  that  they 
should  be  rather  attributed  to  the  protection  of  the  skin  from  even 
such  slight  irritation  as  contact  with  the  air.  The  chief  variety  of 
external  irritation  in  eczema  which  produces  the  disease,  and  which 
most  retards  recovery,  is  rubbing  and  scratching.  Therefore  our 
first  object  must  be  to  prevent  all  mechanical  irritation. 

A  mask  is  the  most  useful  means  of  preventing  both  scratching, 
and  exposure  to  the  air.  It  is  made  of  Unen,  in  which  are  cut  holes 
for  the  eyes,  nose,  and  mouth  Under  it  may  be  applied  whatever 
ointment  or  paste  is  used,  and  it  is  kept  in  place  by  a  cap.  (Fig.  269). 
It  is  also  necessary  to  prevent  the  child  from  getting  the  hands  to 
the  face.  When  there  is  a  tendency  to  scratch,  mittens  are  not 
enough,  but  the  hands  must  be  mechanically  restrained.  This  can 
be  accomplished  by  applying  to  the  elbows  pasteboard  splints  held 
in  place  by  bandages.  A  still  better  method,  is  to  have  the  sleeves 
of  the  child's  m'ght-dress  long  enough  to  come  below  he  thands,  and 
closed  at  the  ends.  The  ends  of  the  sleeves  are  fitted  with  tapes, 
which  when  tied  to  the  sides  of  the  crib,  permit  movement  of  the  hand 
and  arm  within  the  sleeve,  without  permitting  the  hands  to  reach 
the  face.  This  method  has  the  further  merit  of  preventing  the  child 
from  turning  over  and  burrowing  with  the  face  in  the  pillow.  The 
mask  and  mechanical  restraint  sometimes  seem  cruel  to  the  mother 
when  the  child  is  very  uncomfortable  from  itching.  The  itching  is, 
however,  largely  kept  up  by  the  rubbing  and  scratching,  and  when 
this  is  prevented,  the  child  is  soon  manifestly  much  relieved.  Many 
of  the  local  applications  advocated  in  eczema  are  supposed  to  be  anti- 
pruritic, but  I  believe  their  apparent  results  are  largely  due  to  pre- 
vention of  scratching. 

The  first  step  in  the  treatment  of  a  case  of  infantile  eczema  of  the 
face  and  scalp,  is  the  softening  and  removing  of  the  scales  and  crusts. 
This  can  usually  be  accomplished  by  applying  olive  oil  for  twelve 
to  twenty-four  hours,  and  then  removing  the  crusts  by  washing  with 
equal  parts  of  water  and  lime  water. 
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At  the  very  beginning  of  an  acute  vesicular  eczema,  dusting  powders 
may  be  used.  Various  combinations  of  talcum  powder,  starchj 
boric  acid,  zinc  oxide,  and  bismuth  subnitrate  may  be  employed.  A 
useful  preparation  is — 

Talci  Venet. 

Zinci  Oxidi aa     5  iv 

Amyli 5  ^ 

Soothing  lotions  are  recommended  for  the  very  acute  stages.  Sue! 
a  preparation  is — 

Zinci  Oxidi 5  ss 

Glycerini 3  i  ^ 

Acidi  Carboloci 3  ss 

Aquae  Calcis — q.s.  ad J  viii 

This  may  be  sopped  on  every  hour  and  left  to  dry  on.     If  there  u 
not  much  itching,  the  carbolic  acid  may  be  left  out. 

Black  wash  is  a  very  soothing  application  in  the  acute  stage  of 
these  infantile  eczemas.  My  routine  treatment  in  these  cases,  is 
to  use  a  simple  protective  ointment  applied  on  a  mask.  During  the 
acute  inflammatory  stage,  the  mask  is  removed  four  times  a  day, 
and  black  wash,  either  in  full  strength,  or  diluted  one-half  with  lime 
water,  is  sopped  on.  Then  the  mask,  with  fresh  ointment,  is  re- 
applied.    The  protective  ointment  which  I  prefer  is  the  following: 

I? 

Bismuth  Subnitrate 

Aquae  Calcis 

Agnine 

Vaseline aa  J     i 

After  the  most  acute  stage  has  subsided,  more  stimulating  applica- 
tions are  indicated.  Of  the  great  variety  of  stimulating  agents 
recommended  I  prefer  tar  in  the  resistant  facial  eczemas  of  infants, 
and  crude  tar  appears  to  work  better  than  any  refined  preparation. 
The  following  ointment  may  be  tried: 

Crude  coal  tar 3  ss  to  3  ii 

Zinci  Oxidi 3  i 

Amyli 3  ii 

Vaseline 5  > 

The  quantity  of  tar  should  be  very  small  at  first,  and,  if  the  process 
shows  no  tendency  to  become  more  acute,  should  be  gradually  in- 
creased. 
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When  cases  of  facial  eczema  recover,  the  greatest  care  must  be 
taken  to  prevent  a  recurrence.  Even  if  the  skin  has  become  per- 
fectly clear,  the  dietary  measures  must  be  continued,  and  the  skin 
must  be  guarded  as  carefully  as  possible  from  external  irritation. 
One  scratch  will  set  a  case  of  eczema  back  at  least  a  month.  I  begin 
to  leave  the  mask  off  little  by  little,  letting  the  child  go  without  mask 
or  ointment  each  day,  for  a  short  time,  which  is  gradually  increased. 
Even  then,  the  face  should  be  protected  with  ointment  when  the 
child  goes  out  doors,  and  exposure  to  cold  winds  must  be  avoided 
for  a  long  time. 

The  subacute  and  chronic  papular  eczemas  of  the  body  and  limbs 
may  be  treated  in  much  the  same  way.  Scratching  must  be  pre- 
vented. During  the  acuter  stages,  the  bismuth  ointment  given 
above  may  be  used.  When  the  acute  stage  has  subsided,  itching  is 
often  very  severe.     In  this  stage  the  following  paste  may  be  used 

Acidi  carbolici gr.  x 

Hydrarg.  chloridi  mitis gr.  xv 

Amyli 

Zinci  oxidi aa  3  i 

Vaselini    5  i 

When  the  process  becomes  more  chronic,  the  crude  coal  tar  ointment 
should  be  used  as  in  facial  eczema. 

For  pustular  eczema  of  the  scalp,  a  white  precipitate  ointment  is 
the  best  application. 

Hydrarg.  Ammoniat gr.  v  to  xx 

Vaselini 5  i 

Treatment  of  Intertrigo. — The  most  important  point  in  the 
treatment  of  this  condition  is  the  most  scrupulous  care  in  the  chang- 
ing of  napkins  as  soon  as  they  become  soiled.  In  mild  cases,  still 
in  the  stage  of  erythema,  the  skin  must  be  kept  dry  and  clean.  Soap 
and  water  should  not  be  used  on  the  parts  affected,  but  they  should 
be  washed  with  water  and  lime  water,  equal  parts,  and  dusted  with 
an  absorbent  powder,  such  as — 

Acidi  borici 3   i 

Zinci  stearat. 3    ii 

Talci  venet 3  i 

If  this  treatment  is  not  effective,  and  the  skin  is  more  acutely  inflamed, 
a  wash  may  be  applied  and  left  to  dry  on. 

Zinci  oxidi 

Calamniae  preparat .aa    3  ii 

Aquae  calcis 5^ 
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If  the  process  has  become  more  severe,  so  that  eczema  has  developed, 
a  zinc  oxide  ointment  may  be  applied  on  a  cloth.  Sometimes,  in 
these  severe  cases,  a  single  application  of  a  2  per  cent  silver  nitrate 
solution  may  be  tried,  and  then  the  othet  measures  are  continued. 
In  very  acutely  inflamed  cases,  in  which  the  condition  of  the  skin 
resembles  that  seen  after  a  superficial  bum,  carron  oil  may  be  applied, 
till  the  very  acute  stage  has  subsided.  Olive  oil  or  castor  oil  may 
be  used  instead  of  carron  oil. 

PROBLEMS  AND  RESEARCH.— The  obscure  factors  in  the 
etiology  of  eczema  do  not  at  present  offer  a  very  encouraging  out- 
look for  research.  The  particular  problems  are  the  following,  i  Is 
there  a  congenital  constitutional  peculiarity  predisposing  toward 
eczema,  and  if  so,  what  is  its  nature?  2.  What  is  the  nature  of  the 
products  of  disturbed  metabolism  which  appear  to  act  as  predisposing 
or  exciting  causes  of  eczema?  Both  of  these  problems  are  connected 
with  the  most  difficult  and  obscure  region  in  the  whole  field  of  med- 
ical research.  For  light  on  the  subject,  we  can  only  look  to  the  sort 
of  researches  on  metabolism  which  are  being  carried  on  in  some  of 
our  nutrition  laboratories — researches  such  for  example  as  those 
which  have  been  throwing  light  on  diabetes  mellitus. 

There  is  a  field  at  present  for  clinical  investigations  on  the  relation 
of  eczema  to  diet  and  to  certain  definite  forms  of  disturbance  of 
digestion.  If,  for  instance,  it  can  ever  be  shown  positively  that 
certain  cutaneous  manifestations  of  eczema  are  associated  with  dietary 
errors,  or  particular  disturbances  of  digestion,  advance  will  have 
been  made. 

DERMATITIS 

Dermatitis  is  an  inflammatory  affection  of  the  skin,  produced  by 
some  recognized  cause.  The  lesions  are,  as  a  rule,  fugitive,  and  with 
a  few  exceptions  are  not  characterized  by  an  especial  and  peculiar 
form  of  efflorescence.  The  course  of  the  disease,  and  the  recognition 
of  some  definite  exciting  cause,  enables  us  to  distinguish  this  condi- 
tion from  others  which  resemble  it. 

Clinically  the  group  may  be  divided  into  a  dermaiUis  traumatica^ 
dermatitis  venenata,  dermatitis  calorica,  and  dermatitis  medicamentosa. 

DERMATITIS  TRAUMATICA.— Dermatitis  traumatica  is  the 
term  applied  to  the  local  reaction  which  takes  place  in  the  skin, 
following  some  trauma,  either  slight  or  severe,  such  as  may  result 
from  pressure,  friction,  or  direct  blows.  The  lesions  vary  from  a 
simple,  temporary  erythema  to  deep  and  extensive  ulcers,  as  in  cer- 
tain bed-sores. 

DERMATITIS  VENENATA.— Dermatitis  venenata  is  the  name 
applied  to  those  dermal  lesions  which  are  caused  by  the  external 
application  or  contact  of  irritating  substances.  The  inflanmiatory 
condition  may  be  due  to  simple  mechanical  irritation,  such  as  is  some- 
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times  caused  by  the  lodgement  in  the  skin  of  small  particles  of  matter; 
or  it  may  be  due  to  a  poison,  arising  either  from  emanation  of  a  poison- 
ous volatile  principle  or  from  actual  contact.  Ivy  poisoning  is  one 
of  the  most  common  and  important  examples  of  this  class  of  affec- 
tions. It  is  caused  by  contact  with  the  leaves  of  the  rhus  toxicoden- 
dron. The  cases  are  most  common  in  the  autumn,  probably  owing 
to  the  fact  that  people  are  tempted  to  gather  the  leaves  because  of 
their  brilliant  coloring  at  this  season  of  the  year.  There  is  some 
difference  of  opinion  as  to  the  volatility  of  the  poisonous  active  prin- 
ciple. Rhus  venenata,  or  poisonous  oak,  is  another  common  cause 
of  plant  poisoning. 

Some  of  the  more  important  irritants  which  may  produce  a  derma- 
titis venenata  are  chrysarobin,  an  effective  remedy  in  psoriasis;  also 
preparations  of  carbolic  acid,  turpentine,  iodine,  mercury,  and  sinapis. 
There  are  sixty  or  more  drugs  (White)  cited  as  more  or  less  frequent 
causes  of  a  dermatitis.  Knowing  the  great  delicacy  of  an  infant's 
skin,  we  cannot  be  too  cautious  in  prescribing  ointments  and  appli- 
cations, and  should  always  seek  for  the  causfe  of  a  dermatitis  in  some 
article  which  is  of  common  use  perhaps,  but  at  times  an  undoubted 
source  of  irritation  to  the  skin. 

Symptoms  of  Ivy  Poisoning. — The  eruption  appears  generally 
within  a  day  or  two  after  exposure,  with  redness,  edema  and  papules, 
which  pass  rapidly  to  the  stage  of  vesicles,  which  may  become  pus- 
tular from  a  secondary  infection.  The  course  of  the  disease  is  from 
two  to  six  weeks.  The  face,  hands,  and  genitals  are  especially  liable 
to  be  the  seat  of  the  disease,  the  extension  to  other  parts  of  the  body 
taking  place  by  means  of  the  hands.    Itching  iis  intensie. 

Diagnosis. — ^The  lesions  of  ivy  poisoning  resemble  those  of  an 
acute  eczema.  In  making  the  diagnosis  especial  attention  should 
be  paid  to  a  history  of  exposure  to  ivy,  the  time  of  year,  the  asymmetry 
in  the  distributions  of  the  lesions,  tiie  severe  itching,  and  the  history 
of  previous  attacks.  An  especial  susceptibility  will  often  aid  in  the 
exclusion  of  other  similar  conditions,  especially  eczema. 

Treatment. — ^There  is  no  specific  remedy.  The  treatment  is  the 
same  as  in  an  acute  eczema,  except  that  it  is  well  to  begin  by  washing 
the  skin  thoroughly  with  soap  and  water. 

DERMATITIS  CALORICA.— Dermatitis  calorica  is  a  form  of 
dermal  inflammation  produced  by  the  milder  degrees  of  heat.  The 
action  of  the  sun's  rays  is  the  simplest  and  most  common  type  met 
with  in  children.  The  lesions  in  s'lmbum  may  vary  from  a  simple 
erythema  to  vesicles  and  bullae,  depending  upon  the  intensity  of  the 
heat,  the  duration  of  exposure,  and  the  susceptibility  of  the  skin  in 
an  individual  case.  Diminution  of  heat  may  produce  lesions  the 
character  and  course  of  which  are  very  similar  to  those  which  result 
from  an  excess  of  heat.    Chilblains  are  a  very  common  example  of 
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the  result  of  a  diminution  of  heat.  They  occur  chiefly  in  childrei 
with  feeble  circulation  who  wet  or  chill  their  feet,  and  then  suddenly 
heat  them.  In  such  instances  the  skin  is  red,  soft,  and  boggy.  Thi 
boggy  areas  may  break  down  and  form  indolent  ulcers,  which  ar 
difhcult  to  cure. 

Treatment.— The  treatment  of  these  cases  of  dermatitis  caloric 
is  the  application  of  some  simple  lotion,  or  ointment. 

DERMATITIS  MEDICAMENTOSA.  Dermatitis  medicamen 
tosa  is  a  general  term  including  a  great  variety  of  lesions  produce< 
by  the  action  of  certain  drugs  administered  internally.  Arsepic  mai 
produce  an  efflorescence  of  a  very  complex  character  which  may  h* 
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erythematous,  papular,  urticarial,  bullous,  pustular,  and  even  hem- 
orrhagic. It  may  also  give  rise  to  herpes  zoster,  as  a  result  of  certain 
changes  in  the  nerve-endings.  Belladonna  often  produces  an  efflor- 
escence of  an  erythematous  character  resembling  closely  that  which 
occurs  in  scarlet  fever.  The  iodides  are  especially  likely  to  cause  an 
efflorescence  of  acne.  The  bromides  often  cause  lesions  of  a  papular 
or  pustular  character.  Both  the  bromides  and  iodides  occasionally 
cause  lesions  of  a  most  unusual  character.  Chloral,  digitalis,  opium, 
quinine,  the  salicylates,  and  many  of  the  recent  new  remedies  some- 
times cause  an  efflorescence.  The  erythematous,  urticarial,  and 
papular  efflorescences  which  are  seen  at  times  after  the  administra- 
tion of  antitoxin  will  be  more  fully  described  under  serum  rashes. 
Treatment. — The  treatment  consists  in  discovering  and  discon- 
tinuing the  drug  the  use  of  which  is  causing  the  irritation  of  the  skin. 


III.  THE  TOXIC  SKIN  DISEASES 

There  is  a  group  of  skin  diseases,  the  manifestations  of  which  are 
of  such  a  character,  as  to  suggest  that  they  are  caused  by  some  toxin 
circulating  in  the  blood.  In  the  case  of  the  serum  eruptions,  a  toxic 
etiology  is  definitely  established.  Several  other  diseases  in  this 
group  so  closely  resemble  the  serum  eruptions  in  their  clinical  mani- 
festations, that  we  are  justified  in  assigning  to  them  a  similar  etiology, 
although  the  origin  and  nature  of  the  toxin  is  more  obscure.  There 
is  some  further  evidence  of  the  toxic  nature  of  these  conditions  to  be 
drawn  from  their  occasional  association  with  recognizable  errors  in 
diet,  or  disturbance  of  metabolism. 

The  diseases  in  this  group  which  are  seen  in  infancy  and  childhood 
with  sufficient  frequency  to  warrant  their  description  here,  are  the 
following:  Serum  eruptions.  Urticaria,  Erythema  Multiforme, 
Erythema    Nodosum,    Angioneurotic  Edema,   and   Herpes  Zoster. 

THE  SERUM  ERUPTIONS 

ETIOLOGY. — These  eruptions  are  due  to  the  injection  of  the 
serum  derived  from  an  animal  of  another  species.  The  rash  is  only 
a  part  of  certain  general  toxic  manifestations.  The  full  description 
of  the  phenomena  of  "serum  sickness,''  and  the  consideration  of  the 
relation  of  these  phenomena  to  the  subject  of  anaphylaxis,  have  been 
given  in  the  article  on  Diphtheria.  We  have  here  to  consider  only 
the  cutaneous  manifestations. 

SYMPTOMS. — The  rash  may  appear  at  the  earliest  in  one  day 
after  the  injection  of  the  serum,  or  it  may  be  delayed  as  long  as  three 
weeks.  The  larger  number  of  rashes  appear  from  the  sixth  to  the 
twelfth  day.  The  appearance  of  the  rash  is  usually  accompanied 
by  constitutional  symptoms,  such  as  elevation  of  temperature,  head- 
ache, pain  in  the  joints,  and  a  certain  amount  of  prostration.  The 
symptoms  last  usually  from  twenty-four  to  seventy-two  hours. 

The  majority  of  rashes  are  of  an  urticarial  character,  and  either 
show  large  typical  wheals,  or  patches  of  urticarial  erythema.  Next 
in  frequency  occur  rashes  showing  a  polymorphous  erythema,  with 
non-elevated  patches  of  redness  having  sharply  defined  irregular 
margins.  There  may  be  a  tendency  to  circular  formation,  with  pale 
centers.  The  resemblance  to  erythema  multiforme  is  often  close. 
In  some  cases  rashes  are  seen  which  bear  a  close  resemblance  to  the 
exanthemata  of  measles  and  scarlet  fever.  Vesicular  and  bullous 
lesions  occur,  but  are  rare,  and  purpuric  eruptions  are  very  rare. 
Papules  and  vesicles  are  sometimes  seen.     Edema  of  the  skin  is 
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fairly  common,  involving  most  commonly  the  face,  but  sometimes 
seen  in  the  penis,  scrotum,  hands,  and  feet.  Most  of  the  serum 
rashes  are  accompanied  by  very  severe  itching. 

The  cutaneous  manifestations  of  serum  sickness  resemble  the 
eruptions  seen  in  three  other  supposedly  toxic  diseases  of  the  skin, 
namely,  Urticaria,  Erythema  Multiforme,  and  Angioneurotic  Edema. 
All  the  varieties  of  eruption  seen  in  these  three  diseases  may  appear 
as  serum  rashes. 

The  distribution  of  the  eruption  is  so  extremely  irregular,  that  it 
needs  no  detailed  description.  Any  part  of  the  body  may  be  involved 
or  spared. 

PROGNOSIS. — The  rash  disappears  rapidly,  with  subsidence  of 
the  constitutional  symptoms.  The  duration  of  the  rash  is  variable. 
Two  days  is  an  average. duration,  though  it  may  persist  somewhat 
longer. 

TREATMENT. — In  young  children,  no  treatment  is  required. 
In  older  children,  the  itching  is  more  annoying,  and  may  require 
measures  for  relief.  A  warm  bath  with  water  containing  a  little 
washing  soda,  is  often  of  great  service.  The  following  lotion  may  be 
used,  if  itching  is  very  severe: 

Acidi  Carbolici 3  ss 

Zinci  Oxidi 3  ii 

Glyccrini 3  i 

Aquae  Calcis 5  viii 

URTICARIA 

(Hives).     (Nettle  Rash). 

Urticaria  is  a  disease  characterized  primarily  by  the  formation  of 
evanescent  edematous  elevations  of  the  skin,  and  by  severe  itching. 

ETIOLOGY. — Urticaria  is  a  vaso-motor  neurosis,  the  lesions 
being  due  to  excitation  of  the  vaso-motor  system.  There  is  no  reason 
to  doubt  that  the  immediately  exciting  cause  is  a  toxin,  brought  to 
the  vaso-motor  apparatus  by  the  circulating  blood.  The  toxin  is  in 
most  instances  derived  from  the  alimentary  tnact 

Certain  particular  articles  of  diet  may  be  the  source  of  the  toxin, 
acting  as  poisons  in  certain  persons.  Individual  susceptibility  plays 
an  important  part.  Certain  individuals  can  never  eat  particular 
articles  of  diet  without  an  attack  of  urticaria.  Urticaria  may  simi- 
larly be  caused  in  certain  persons  by  the  taking  of  a  particular  drug; 
this  cause  is,  however,  comparatively  rare  in  early  life  Those 
articles  of  diet  most  frequently  associated  with  urticaria  in  children 
are  acid  fruits,  strawberries,  oatmeal,  and  shell-fish. 
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Urticaria  in  eariy  life  is  frequently  associated  with  gastro-intestinal 
disturbances.  In  these  cases  the  toxic  nature  of  the  exciting  cause 
is  probable,  but  not  proven.  The  disease  is  most  common  in  indi- 
gestion due  to  overfeeding  with  carbohydrate,  but  may  be  seen  in 
other  forms. 

Urticaria  is  associated  with  conditions  in  which  a  reflex  rather 
than  a  toxic  excitation  of  the  vaso-motor  system  is  suggested.  In 
gastro-intestinal  disorders,  it  has  been  assumed  that  mechanical 
irritation  of  the  stomach  and  bowels  may  be  the  exciting  cause  of 
urticaria.  In  these  particular  conditions,  however,  the  rdle  of  reflex 
excitation  is  rendered  doubtful  on  accoimt  of  the  impossibility  of 
excluding  toxic  absorption.  In  cases  of  urticaria  associated  with 
intestinal  parasites,  and  with  sources  of  reflex  irritation  in  other 
parts  of  the  body  than  the  alimentary  tract,  reflex  excitation  of  the 
vaso-motor  system  is  a  possible  etiologic  factor,  although  not  sup- 
ported by  as  great  a  weight  of  evidence  as  is  toxic  excitation. 

Urticaria  may  be  produced  by  excitation  coming  from  without, 
as  in  the  sting  of  a  nettle,  contact  with  a  jelly-fish,  and  the  bites  of 
wasps  and  mosquitoes.  In  these  cases,  the  action  of  the  excitant 
is  probably  toxic  rather  than  roflex.  I  have  seen  a  general  severe 
urticaria  follow  the  sting  of  a  bee. 

The  susceptibility  of  certain  individuals  to  certain  toxins,  and  the 
fact  that  urticaria  tends  to  be  recurrent  in  certain  individuals,  sug- 
gest that  there  is  an  underlying  constitutional  predisposition  to 
urticaria,  which  plays  an. important  etiologic  rdle.  Such  a  predisposi- 
tion, if  it  exists,  consists  in  an  abnormal  excitability  of  the  vaso- 
motor apparatus. 

SYMPTOMS. — The  manifestations  of  urticaria  in  hildren  present 
certain  features  which  are  quite  different  from  those  seen  in  adults. 
The  difference  is  particularly  marked  in  infancy.  The  typical  initial 
lesion  of  urticaria  is  the  wheal,  a  firm,  circumscribed  whitish  or 
pinkish  elevation,  with  a  reddish  areola,  which  appears  suddenly, 
and  persists  from  a  few  minutes  to  several  hours,  and  then  disappears. 
In  children,  owing  to  the  susceptibility  of  the  skin,  the  duration  of 
the  wheal  as  such  is  very  brief,  and  in  many  cases  no  typical  wheals 
are  seen  at  any  time.  The  lesion  most  frequently  found  in  children 
is  a  hard  skin-tinted  or  pinkish  papule,  with  a  reddish  areola.  The 
areola  soon  disappears,  but  the  papule  per  ists.  The  papules  may 
be  crowned  with  a  vesicle.  In  any  case,  the  summits  of  the  papules 
are  apt  to  become  excoriated  by  scratching. 

The  distribution  of  the  eruption  is  very  variable.  It  may  be  gen- 
eral, or  confined  to  certain  definite  parts  of  the  body. 

The  itching  is  very  intense.  The  constant  scratching  leads  to 
secondary  irritation  of  the  skin,  so  that  an  accompanying  dermatitis 


70Q 


Diseases  of  the  Skin 


is  often  seen,  or,  especially  in  poorly  nourished  children,  pustular  oi 
ulcerative  lesions.  In  some  cases,  through  secondary  infection,  the 
lesions  closely  resemble  those  of  impetigo  contagiosa,  with  whicl 
they  are  in  fact  identical,  the  only  difference  being  the  original  urti- 
carial origin. 

As  the  initial  lesions  are  common  on  the  hands  and  feet,  the  char- 
acter of  the  eruption  and  its  distribution  as  seen  in  children,  is  oftei 
strongly  suggestive  of  scabies. 

In  infants  especially,  the  disease  may  become  more  or  less  chronic 
a  few  fresh  lesions  appearing  from  time  to  time  for  a  long  period.  Ir 
such  cases  the  primary  character  of  the  lesion  may  be  greatly  masked 
by  the  secondary  lesions  produced  by  scratching 

DIAGNOSIS  — Cases  of  acute  generalized  urticaria  beginning  wit! 
recognizable  wheals,  present  no  difficulty  in  diagnosis.  Even  cases 
which  have  become  chronic,  and  show  a  variety  of  secondary  lesions, 
may  be  easily  diagnosed  when  the  fresh  lesions  appearing  from  time 
to  time  are  recognizable  as  wheals.  When,  as  is  common  in  such 
cases,  the  initial  lesion  is  a  papule,  or  vesicle-crowned  papule,  the 
diagnosis  may  be  quite  difficult.  The  main  thing  is  to  remember 
that  in  children,  more  or  less  generalized,  itching  eruptions  are  due 
most  commonly  to  eczema,  scabies,  or  urticaria.  The  lesions  do  not 
resemble  eczema. 

Scabies  is  either  recognized  by  finding  the  burrows,  or  excluded  by 
finding  initial  wheals  or  papules  sufficiently  characteristic  of  urticaria. 

Varicella  may  be  suggested  by  a  vesicular  urticaria,  but  in  varicella 
there  is  no  such  intense  itching,  and  characteristic  initial  vesicles  may 
usually  be  found. 

PROGNOSIS.— In  an  acute  outbreak  the  prognosis  is  good,  and  the 
physician  may  confidently  predict  that  the  attack  will  be  over  in  a 
few  days.  Chronic  cases  are  very  persistent,  fresh  crops  of  lesions 
tending  to  appear  in  spite  of  the  most  careful  treatment,  and  the  dis- 
ease may  continue  resistant  for  years. 

TREATMENT.— The  treatment  of  urticaria  is  local  and  general. 
The  local  treatment  is  in  no  way  curative,  but  is  simply  designed  to 
reUeve  the  itching,  and  prevent  the  formation  of  secondary  lesions 
by  scratching.  The  general  treatment  is  designed  to  cure  chronic 
cases,  or  to  prevent  recurrence. 

Local  Treatment. — For  the  relief  of  the  itching  a  great  variety 
of  applications  have  been  recommended,  containing  such  antipruritics 
as  carbolic  acid,  alcohol,  menthol,  subacetate  of  lead,  and  so  forth. 
A  good  routine  in  practice  is  to  order  a  tablespoonful  of  washing  soda 
to  be  added  to  the  water  of  the  child's  bath.  The  following  lotion 
is  as  good  as  any  for  routine  use : 
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Acidi  Carbolici 3    ss 

Zinci  Oxidi J   ss 

Glycerini 3  ii 

Aquae  Calcis 5    viii 

This  is  applied  and  allowed  to  dry  on  the  skin. 

General  Treatment. — ^Acute  attacks  require  no  special  treatment. 
It  is  well  to  give  at  the  outset  a  dose  of  castor  oil  or  some  saline  cathar- 
tic, and  to  put  the  children  on  a  milk  diet  until  the  attack  has  subsided. 

The  persistent  chronic  and  recurrent  forms  of  urticaria  seen  in 
children  are  very  intractable.  The  first  step  is  the  treatment,  by 
dietary  measures,  of  any  form  of  indigestion  which  may  be  present. 
In  infants,  the  microchemical  examination  of  the  stools  for  fat  and 
starch  may  give  valuable  suggestions  as  to  the  dietary  changes  which 
should  be  made.  In  older  children  the  diet  must  be  closely  scru- 
tinized, and  any  article  of  diet  which  is  suspicious,  either  on  account 
of  its  known  occasional  association  with  urticaria,  or  because  of 
known  occasional  association  with  indigestion,  should  be  excluded. 

The  bowels  should  be  kept  freely  open.  Magnesia  in  infants,  and 
sodium  phosphate,  or  some  stronger  saline,  in  older  children,  should 
be  given  each  morning.  An  occasional  dose  at  night  of  castor  oil 
or  calomel  is  useful. 

If  the  urine  is  highly  acid  and  scanty,  potassium  acetate  should 
be  given. 

All  causes  of  local  or  reflex  irritation  should  be  removed.  The 
sleep  may  be  so  much  disturbed  as  to  require  trional  or  bromide.  In 
some  cases,  usually  in  children  from  one  to  six  years  of  age,  all  the 
ordinary  dietary  and  hygienic  measures  fail  to  reUeve  urticaria,  and 
it  remains  persistent  in  spite  of  the  correction  of  all  the  ordinarily 
probable  causes.  In  such  a  case  the  child  must  be  put  on  an  ex- 
clusive milk  diet.  On  this  the  disease  is  usually  relieved.  The 
other  articles  of  food  are  then  added  one  by  one,  until  the  recurrence 
of  the  urticaria  betrays  the  particular  article  of  diet  which  cannot  be 
tolerated  by  the  individual  child. 

ERYTHEMA   MULTIFORME 

This  is  an  acute  inflammatory  disease  of  the  skin,  characterized 
by  a  variety  of  lesions,  of  which  one  type  predominates  in  a  particular 
case. 

ETIOLOGY. — All  the  features  of  the  disease  point  toward  a  toxin 
circulating  in  the  blood  as  the  cause.  The  nature  of  the  toxin  and 
its  mode  of  action  are  unknown.  The  disease  has  been  associated 
with  certain  drugs,  with  poisoning  from  ptomains  in  food  stuffs,  and 
disturbances  of  metabolism  in  various  diseases  of  the  viscera.    Ex- 
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cept  as  a  manifestation  of  serum  rfckness,  it  is  rarely  if  ever  seen  in 
infancy,  occurring  most  often  in  the  later  years  of  childhood. 

SYMPTOMS. — The  attack  may  be  preceded  or  accompanied  by 
mild  constitutional  disturbances,  such  as  slight  fever,  malaise,  or 
arthritic  pain.  The  eruption  is  very  variable  and  may  consist  of 
macules,  papules,  vesicles,  blebs,  or  hemorrhages.  One  type  of  lesion 
only  is  usually  seen  in  each  case.  Any  part  of  the  body  may  be 
involved,  although  the  extensor  surfaces  of  the  hands,  feet,  arms, 
and  legs,  are  particularly  liable  to  be  affected.  In  children,  eruption 
about  the  buttocks  is  fairly  common.  The  eruption  runs  a  course  of 
from  one  to  four  weeks.  The  disease  as  it  occurs  in  children  presents 
no  essential  difference  from  adults. 

DIAGNOSIS. — The  diagnostic  features  of  the  disease  are  the  ten- 
dency of  the  lesions  to  assume  a  bluish-red  or  purplish  color,  and  the 
tendency  toward  an  annular  configuration  with  lighter  colored,  or  clear, 
centres.  It  is  further  distinguished  from  urticaria  by  the  greater 
persistence  of  the  lesions,  the  predilection  for  certain  regions,  the 
absence  of  distinct  wheals,  and  the  absence,  or  very  slight  grade,  of 
itching. 

PROGNOSIS. — The  prognosis  in  children  is  always  favorable.* 
Periodic  recurrences  are  sometimes  seen. 

TREATMENT. — Itching  is  usually  not  severe  enough  to  require 
treatment.  If  it  is  marked,  the  treatment  is  the  same  as  in  urti- 
caria. The  general  treatment  should  be  that  of  an  acute  attack  of 
urticaria,  keeping  the  bowels  freely  open,  and  the  kidneys  acting 
properly. 

PROBLEMS  AND  RESEARCH.— There  is  undoubtedly  a  very 
close  family  relationship  between  erythema  multiforme,  urticaria, 
angioneurotic  edema,  and  possibly  purpura.  Osier  has  published 
several  communications  on  visceral  manifestations  associated  with 
erythema  multiforme,  and  with  angioneurotic  edema.  Such  observa- 
tions raise  into  importance  the  question  whether  there  may  not  be 
certain  internal  disorders  responsible  for  this  whole  group  of  diseases, 
which  may  manifest  themselves  at  one  time  by  erythema  multiforme, 
and  in  subsequent  attacks  by  urticaria,  angioneurotic  edema,  or 
purpura. 

ERYTHEMA  NODOSUM 

This  is  an  acute  inflammatory  disease  of  the  skin,  in  which  the 
characteristic  lesion  is  a  hard,  tender,  node-like  swelling.  Some 
writers  classify  it  as  a  variety  of  erythema  multiforme. 

ETIOLOGY. — The  disease  has  been  associated  with  arthritis,  with 
gastro-intestinal  disorders,  and  with  general  disturbances  of  nutri- 
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tion.  It  has  been  especially  considered  a  "rheumatic"  manifesta- 
tion, but  as  our  present  views  regard  the  vague  term  "rheumatic" 
as  applying  to  a  great  variety  of  arthritic  and  muscular  a£Fections, 
most  of  which  are  now  regarded  as  being  of  toxin  origin,  the  term 
"rheumatic"  as  applied  to  erythema  nodosum  is  equivalent  to  toxic. 
The  nature  and  source  of  the  toxin  remain  unknown.  It  is  probable 
that  like  erythema  multiforme,  this  disease  also  may  be  produced 
by  a  great  variety  of  poisons. 

The  disease  is  not  seen  in  infancy  or  early  childhood,  usually 
occurring  in  the  later  years  before  adult  life  is  reached.  Females 
are  affected  more  frequentiy  than  males. 

SYMPTOMS. — ^The  disease  is  usually  ushered  in  by  mild  consti- 
tutional symptoms.  There  may  be  moderate  fever,  malaise,  and 
articular  pains.  The  lesions  are  most  frequentiy  seen  in  the  tibial 
regions,  though  occasionally  they  are  found  on  the  forearms,  trunk, 
or  face.  The  nodes  are  round  or  oval,  rose-red  in  color,  tense  and 
shining,  and  very  tender  to  the  touch.  The  induration  appears  to  be 
notably  subcutaneous,  or  at  least  involving  the  deeper  layers  of  the 
skin  The  lesions  last  a  week  or  ten  days,  during  which  time  they 
gradually  soften,  and  undergo  aU  the  color  changes  seen  in  a  common 
bruise 

DIAGNOSIS. — The  disease  is  distinguished  from  bruises,  abscesses, 
and  gummata,  by  the  peculiarities  of  distribution,  tenderness,  and 
color  changes. 

TREATMENT. — The  bowels  should  be  kept  freely  open,  and 
sodium  salicylate  should  be  given  internally.  The  limbs  should  be 
kept  elevated.    Applications  do  no  good. 

ANGIONEUROTIC  EDEMA 

(Acute  Circumscribed  Edema)  (Localized  Toxic  Edema) 

This  is  a  condition  characterized  by  the  rapid  appearance  of  cir- 
cumscribed edematous  swelling. 

ETIOLOGY. — This  disease  is  of  toxic  origin,  and  is  so  closely 
allied  to  urticaria,  that  it  is  a  question  whether  it  is  not  a  particular 
manifestation  of  that  disease.  Toxic  edemas  are  not  uncommon  in 
early  life.  In  infancy  especially,  associated. with  severe  disturbances 
of  nutrition,  are  seen  generalized  edemas  of  undoubted  toxic  origin, 
resembling  the  edema  seen  in  nephritis.  Angioneurotic  edema  is 
distinguished  from  these  by  its  localized  character,  and  is  rare  in 
early  life. 

SYMPTOMS. — ^The  swellings  come  on  suddenly  and  rapidly  The 
face  is  most  commonly  involved,  but  large  areas  in  other  parts  of  the 
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body,  or  even  the  whole  of  a  limb,  may  be  affected.  The  mucous 
membrane  of  the  respiratory  tract  may  be  affected  in  rare  cases, 
causing  suffocative  s>'mptoms.  The  edema  may  involve  the  alimen- 
tary tract,  causing  gastroenteric  symptoms  Itching  is  not  marked 
The  lesions  disappear  after  several  hours  or  days. 
TREATMENT— The  treatment  is  that  of  urticaria. 

HERPES  ZOSTER 

(Shingles) 
This  is  an  acute  inflammatory  disease,  characterized  by  the  forma- 
tion of  groups  of  vesicles  over  the  areas  of  distribution  of  cutaneous 
nerves,  and  by  neuralgic  pain. 


ig  the  lesions  of  herpes  zoster  in  a  girl  of  4  years 


ETIOLOGY. — The  disease  is  due  to  a  lesion  involving  sensory 
nerve  structure.  There  may  be  a  simple  inffammaUon  of  peripheral 
nerve  structure,  or  of  the  sensory  ganglia  of  the  posterior  ^inal 
nerve  roots,  with  a  descending  interstitial  neuritis.  It  has  been 
associated  with  exposure  to  cold,  with  mechanical  injury  to  nerve 
structure,  with  the  continued  use  of  arsenic,  and  with  certain  infec- 
tions. The  cause  is  therefore,  either  traumatic  or  toxic.  When 
toxic,  the  source  of  the  toxin  is  probably  most  often  various  infec- 
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tions.    Toxins  of  non-infectious  origin  cannot  be  excluded  from  a 
possible  etiologic  rdle. 

SYMPTOMS. — ^There  is  often  more  or  less  severe  prodromal  pain, 
which  in  children  usually  ceases  with  the  appearance  of  the  erup- 
tion, though  it  may  persist  during  the  period  of  efflorescence.  In 
children  pain  is  often  not  complained  of  at  any  time. 

The  eruption  consists  of  irregular  groups  of  vesicles  of  a  size  vary- 
ing from  a  pin-head  to  that  of  a  pea.  The  vesicles  appear  in  crops 
and  fellow  in  an  interrupted  manner  the  course  of  distribution  of  the 
sensory  nerves.  The  vesicles  rest  on  an  inflamed  and  reddened 
base.  They  do  not  tend  to  spontaneous  rupture,  but  after  a  few  days 
dry,  leaving  yellowish-brown  crusts,  which  fall  off,  usually  leaving 
no  permanent  scar. 

The  eruption  is  unilateral  Any  part  of  the  cutaneoufe  surface 
may  be  affected,  although  the  disease  is  most  frequently  seen  in  the 
region  feiipplied  by  the  intercostal,  lumbar,  and  trifacial  nerves. 

The  neighboring  lymphnodes  are  usually  enlarged.  There  may  be 
slight  fever,  and  loss  of  appetite. 

DIAGNOSIS. — ^The  clinical  features  of  the  disease  are  so  char- 
acteristic, that  the  diagnosis  is  easier  than  in  any  other  skin  disease. 

PROGNOSIS. — Favorable.  Most  cases  recover  within  two  weeks, 
though  some  may  persist  as  long  as  three  weeks. 

TREATMENT. — Diet  and  hygiene  should  be  regulated  as  in  any 
disease  of  possible  toxic  origin.  Local  treatment  is  directed  toward 
protecting  the  inflamed  areas  from  injury  and  infection.  They  may 
be  kept  covered  with  an  ordinary  dusting  powder,  and  protected  with 
absorbent  cotton  held  in  place  by  a  bandage.  Or  the  area  may 
be  painted,  if  not  too  extensive,  with  collodion  containing  ichthyol  in 
proportions  of  one  drachm  to  the  ounce. 
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IV.  THE  PARASITIC  SKIN  DISEASES 

There  are  a  number  of  diseases  of  the  skin  occurring  in  early  life 
as  well  as  in  adult  life,  of  which  parasites  are  definitely  known  to  be 
the  cause.    The  parasites  may  be  vegetable,  (bacteria  or  fungi),  or 
animal.    The  diseases  due  to  the  vegetable  parasites  axe  Funmcu- 
losis,  Impetigo  Contagiosa,  Gangrenous  Dermatitis^  and  Tinea.  Those 
due  to  animal  parasites  are  Scabies  and  Pediculosis.    There  is  another 
group  in  which  a  parasitic  origin  is  considered  probable,  although  it 
is  not  proven.    The  diseases  of  this  group  seen  in  children  are  Sebor- 
rheic Eczema  and  Vemicae.    Finally  there  is  a  group  of  cutaneous 
a£fections  in  which  a  parasitic  etiology  has  been  suggested  as  possible, 
although  unsupported  by  any  important  evidence.    The  etiology  of 
these  conditions  is  really  wholly  unknown.    Of  this  group,  the  only 
disease  occurring  often  enough  in  children  to  be  considered  here  is 
Seborrhea 

FURUNCULOSIS 

ETIOLOGY. — A  furuncle  or  boil,  is  an  acute  circumscribed  in- 
flammation in  the  deeper  layers  of  the  skin  which  originates  about 
a  hair  follicle,  or  about  a  sweat  or  sebaceous  gland.  It  is  caused 
by  infection  with  some  pyogenic  microdrganism,  usually  the  staphylo- 
coccus aureus.  As  staphylococci  are  present  upon  the  normal  sldn, 
there  must  be  some  other  factor  in  the  occurrence  of  infection.  This 
other  factor  is  a  lowering  of  the  resisting  power  of  the  skin,  which 
may  be  either  local  or  part  of  a  general  lowering  of  resisting  power. 

Such  lowering  of  resisting  power  occurs  with  espedal  frequency 
in  young  children,  more  particularly  in  infants,  and  manifests  itseU 
by  the  tendency  toward  the  formation  of  laige  numbers  of  small 
furuncles.    It  is  to  this  condition  that  the  term  furunculosis  is  affiled. 

The  delicacy  of  structure  of  the  skin  in  infancy  must  also  be  in- 
voked in  explaining  the  frequency  of  fimmculosis  as  the  particular 
manifestation  of  lowered  resistance  to  infection. 

The  condition  may  occur  in  children  who  are  apparent^  healthy 
in  all  other  respects.  It  is,  however,  much  more  frequently  seen  in 
poorly  nourished  or  debilitated  infants. 

SYMPTOMS. — The  furuncles  appear  in  successive  crops.  They 
may  appear  upon  any  part  of  the  body,  but  are  seen  most  frequently 
and  in  greatest  numbers  on  the  scalp,  face,  and  shoulders.  Their 
number  may  nm  into  the  hundreds.  Their  size  varies  from  that  of 
a  pea  to  that  of  a  walnut,  and  they  differ  from  the  boils  seen  in  later 
life  in  that  they  do  not  usually  contain  a  core. 
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PROGNOSIS.— The  disease  maf  last  duiiiiig  a  period  of  months. 
It  is  m  general  not  serious,  but  in  infamts  auffering  from  severe  mal- 
nutrition, or  having  very  low  resisting  power,  the  process  may  be- 
come a  gangrenous  dermatitis,  which  is  much  more  serious. 

TREATMENT.  Local  Treatment.— The  parts  affected  should 
be  frequently  bathed  with  soap  and  water  followed  by  a  i  to  5,000 
solution  of  corrosive  sublimate.  I  prefer  to  keep  them  covered  with 
boric  acid  powder,  and  not  to  use  any  wet  dressing.  The  best  method 
of  treating  the  multiple  small  funmcles  is  to  wait  until  each  one 
points,  and  then  to  empty  it,  but  in  my  experience,  the  pustules  heal 
much  more  rapidly  if  they  are  not  opened  by  incision,  but  by  pres- 
sure. When  the  white  spot  crowning  the  boil  has  appeared,  the 
two  thumbs  are  appUed  on  each  side,  and  the  fimincle  pressed  flat. 
The  compression  should  be  hj^d  enough  to  cause  all  the  contents  of 
the  boil  to  spurt  out,  and  should  be  maintained  for  several  minutes. 
Only  large  abscesses  which  do  not  point  in  a  definite  small  area  need 
to  be  incised.  After  being  emptied  by  pressure,  the  boils  should 
be  covered  freely  with  boric  acid  powder. 

General  Treatment. — ^The  internal  administration  of  sulphide 
of  calcium  has  been  widely  recommended  as  having  a  direct  action 
on  the  disease,  but  has  given  no  final  evidence  of  having  any  value. 
Holt  beUeves  that  the  internal  administration  of  yeast  has  given 
evidence  of  striking  benefit,  but  in  a  disease  of  this  kind  tending 
toward  eventual  spontaneous  recovery,  such  observations  must  be 
repeated  many  times  to  be  convincing.  My  personal  limited  experi- 
ence with  the  use  of  yeast  gave  no  evidence  of  therapeutic  value. 

General  treatment  at  present  must  consist  in  tjie  correction  of 
all  faulty  conditions  in  the  hygiene  of  the  infant,  and  in  the  most 
careful  attention  to  its  nutrition.  Iron  should  be  given  if  there  is 
anemia. 

Vaccine  Treatment. — ^The  most  convincing  evidence  of  thera- 
peutic benefit  derived  from  vaccine  therapy  is  foimd  in  staphylo- 
coccus infections.  I  beUeve  this  to  be  the  best  method  of  treating 
furuncles,  and  that  it  should  be  employed  in  all  prolonged  or  resist- 
ant cases.  Stock  staphylococcus  vaccines  have  repeatedly  appeared 
to  have  been  followed  by  improvement,  but  an  autogenous  vaccine 
is  always  preferable.  The  dose  in  fiminculosis  should  be  50,000,000 
cocci,  and  this  should  be  repeated  in  about  six  days.  Improvement, 
if  it  occurs  at  all,  should  be  evident  after  the  second  injection.  Evi- 
dence of  improvement  is  seen  in  the  more  rapid  healing  of  the  emptied 
furuncles,  and  in  the  non-appearance  of  new  ones.  Further  injections 
need  not  be  given  imless  the  disease  shows  a  tendency  to  grow  worse. 
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IMPETIGO  CONTAGIOSA 

This  is  an  acute  infectious  and  contagious  disease  of  the  skin, 
characterized  by  the  formation  of  superficial  vesicles,  which  quickly 
become  pustular,  and  dry  as  yellow  crusts. 

ETIOLOGY. — There  is  difference  of  opinion  as  to  the  micro- 
organism causing  impetigo  contagiosa.  Staphylococci  have  been 
found  by  some  observers;  streptococci  have  been  found  by  others, 
while  still  others  have  found  both  staphylococci  and  streptococci 
associated  with  the  lesions.  One  theory  holds  that  the  disease  rep- 
resents a  particular  reaction  of  the  skin  to  more  than  one  micro- 
organism, the  definite  character  of  the  lesion  being  due  to  the  fact 
that  only  the  most  superficial  layers  of  the  skin  are  infected.  Another 
theory  holds  that  the  disease  is  due  to  a  specific  microorganism.  In 
favor  of  the  latter  theory  are  the  facts  that  impetigo  contagiosa  is  a 
distinctly  contagious  disease  characterized  by  definite  lesions;  that  it 
can  be  transmitted  by  inoculation  from  one  individual  to  another, 
and  by  autoinoculation  from  one  part  of  the  body  to  another;  finally 
that  when  so  transmitted,  the  same  definite  lesion  is  reproduced. 
Among  those  who  believe  in  the  specific  character  of  the  micro- 
organism causing  the  disease,  there  is  further  difference  of  opinion, 
some  believing  that  the  staphylococci  and  streptococci  associated  with 
the  disease  are  not  the  cause,  but  that  the  cause  is  wholly  imknown, 
while  others  believe  that  one  of  the  organisms  found  associated 
with  the  disfease  is  the  cause,  and  represents  a  specific  strain  of  that 
5rganism.  In  favor  of  the  former  view  is  the  fact  that  none  of 
the  other  reactions  usually  seen  with  staphylococcus  or  streptococcus 
infection  is  commonly  observed  in  impetigo  contagiosa.  In  favor  of 
the  latter  view  is  the  fact  that  streptococci  at  least  are  divisible  into 
numerous  strains,  some  of  which  are  known  to  produce  specific  tissue 
reactions. 

The  disease  is  most  common  in  children,  particularly  in  children 
of  the  poorer  classes.  It  is  readily  transmissible  by  accidental  inocu- 
lation It  tends  to  occur  in  groupis,  affecting  several  children  in  one 
family,  or  in  one  building.  I  do  not  beUeve,  however,  that  the  dis- 
ease is  contracted  solely  by  inoculation  from  another  case;  some 
cases  give  every  evidence  of  being  contracted  by  autoinoculation 
from  the  discharge  of  a  coryza. 

SYMPTOMS. — The  lesions  first  seen  are  vesicles  or  blebs,  which 
rapidly,  usually  in  a  few  hours,  become  pustular.  The  vesicles  are 
flat,  and  appear  flaccid  and  wrinkled;  in  size  they  vary  from  a  pin- 
head  to  a  bean.  There  is  usually  no  areola.  The  covering  of  the 
vesicles  is  very  thin,  and  they  rupture  very  easily,  drying  and  form- 
ing yellow,  superficial  crusts,  which  have  the  appearance  of  being 
"  stuck  on  "  the  surroimding  healthy  skin.    The  crusts  finally  become 
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detached,  and  fall  off,  leavinjg  a  reddish  spot  which  disappears  in  a 
few  days.  The  lesions  are  scattered  at  first,  but  in  places  often 
coalesce  so  as  to  form  fairly  large  crusted  areas.  The  lesions  are 
seen  most  frequently  on  the  face,  neck,  and  hands.  Occasionally 
they  are  seen  on  the  feet,  and  trunk.  New  lesions  keep  appearing 
through  autoinoculation.  In  infants  quite  large  blebs  are  sometimes 
seen,  and  these  often  rupture  without  forming  cruets,  leaving  only 
spots  where  the  most  superficial  layer  of  the  skin  has  been  lost. 
Many  cases  in  infants  diagnosed  as  pemphigus  are  really  this  form  of 
impetigo. 

DIAGNOSIS. — The  disease  is  recognized  by  the  superficial  char- 
acter of  the  lesions,  the  discreteness  and  flaccid  character  of  the 
vesicles,  the  characteristic  situation  on  the  face  and  hands,  and  the 
absence  of  marked  itching.  Pustular  eczema  is  itchy,  does  not  yield 
so  readily  to  treatment,  and  the  lesions  have  a  reddened  base.  Vari- 
cella has  smaller  vesicles  with  reddish  areolae,  and  has  a  more  general 
distribution;  it  begins  usually  with  fever,  and  lesions  are  usually  foimd 
in  the  mouth.  Pemphigus  is  a  serious  chronic  disease,  rare  in  chil- 
dren, with  large  distended  blebs. 

PROGNOSIS. — The  disease  yields  very  easily  to  treatment. 

TREATMENT. — ^The  crusts  are  removed  with  soap  and  water;  if 
they  are  very  thick  they  should  first  be  softened  over  night  with 
vaseline.    The  following  ointment  is  effective: 

Hydrag.  Ammoniat gr.  v  to  gr.  xx 

Vaseline J  i 

The  child  should  be  prevented  from  picking  at  the  lesions. 

DERMATITIS  GANGRENOSA  INFANTUM 

(Varicella  Gangrenosa).     (Multiple  Disseminated  Gangrene  of  the 

Skin  in  Infants) 

This  disease  may  be  secondary  to  any  of  the  pustular  diseases  of 
the  skin  in  infants.  It  is  most  frequently  seen  after  varicella.  The 
lesions  are  crusted  pustules  with  inflammatory  areolae.  When  the 
crusts  are  thrown  off,  loss  of  tissue  appears,  and  the  ulcers  leave 
permanent  scars.  The  lesions  are  seen  most  often  on  the  neck  and 
chest.  This  disease  occurs  only  in  infants  of  very  poor  vitality,  and 
runs  a  course  of  several  weeks.  The  constitutional  symptoms  of 
septic  infection  may  be  present.    Many  cases  end  fatally. 

TREATMENT — Every  possible  dietary  and  hygienic  regulation 
which  can  aid  in  building  up  the  infant's  health  should  be  employed. 
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The  lesions  should  be  kept  clean.  Washing  with  a  i  to  5,000  corrosive 
subtimate  solution,  and  the  application  of  white  precipitate  ointment, 
is  the  best  local  treatment. 

TINEA  TRICHOPHYTINA 

(Ringworm) 

Ringworm  is  a  contagious  parasitic  disease  caused  by  a  vegetable 
fimgus,  and  capable  of  attacking  any  part  of  the  body  surface. 

ETIOLOGY. — ^Two  varieties  of  parasitic  fungi  have  been  identified 
as  causative  agents,  the  micros poron  Andouini  or  small-spored  fungus, 
and  the  trichophyton,  or  large-spored  fungus. 

Ringworm  occurs  so  much  more  frequently  in  children  than  in 
adults,  that  it  may  be  considered  as  essentially  a  disease  of  early  life. 
It  is  acquired  either  from  another  child,  or  from  one  of  the  lower 
animals,  particularly  the  cat.  It  is  transmitted  either  by  direct 
contact,  or  through  the  medium  of  caps,  brushes,  combs,  towels,  and 
similar  articles. 

TINEA  CIRCINATA.— This  form  is  due  usually  to  the  tricho- 
phyton, and  is  characterized  by  ring-shaped  vesiculo-squamous  areas 
upon  the  body  surface.  At  first  are  seen  one  or  several  hyperemic 
scaly  patches,  about  the  size  of  a  pea.  These  become  circular,  and 
about  the  periphery  may  be  seen  small  papules  or  vesicles.  The 
areas  spread  peripherally,  at  the  same  time  healing  in  the  center,  so 
that  ring-shaped  patches  are  formed,  about  the  size,  of  a  coin.  They 
are  pinkish-red  areas,  with  elevated  borders,  the  centers  showing  a 
fine  desquamation.  Sometimes  patches  are  seen  with  several  con- 
centric rings;  at  other  times  the  areas  are  circular,  without  central 
clearing. 

The  face,  neck,  and  backs  of  the  hands  are  the  most  frequent 
seats  of  the  disease.    Itching  is  slight  or  absent. 

TINEA  TONSURANS.— In  this  form  the  disease  i^volves  the 
hair.  It  may  be  caused  by  either  the  trichophyton,  or  the  micro- 
sporon.  The  disease  begins  on  any  part  of  the  hairy  scalp,  with  small 
reddened  scaly  patches.  They  occasionally  have  an  annular,  slightly 
elevated  border.  The  process  soon  invades  the  follicles  and  hair 
shafts,  and  the  hair  becomes  brittle,  breaking  off  about  half  an  inch 
above  the  level  of  the  skin.  Some  of  the  hairs  fall  out  entirely. 
The  typical  lesions  are  partly  bald  spots  consisting  of  discrete,  rounded, 
slightly  reddened  patches,  with  grayish  scales.  The  areas  may  vary 
in  size  from  that  of  a  small  coin  up  to  that  of  the  palm  of  the  hand. 
The  disease  extends  by  the  involvement  of  fresh  hairs  at  the  per^ery 
of  the  lesion.  The  scalp  may  become  diffusely  infected  widiout 
distinct  circumscribed  patches,  but  with  a  general  thinning  of  the  hair. 
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DIAGNOSIS. — Tinea  drdnata  is  easy  of  recognitioD  Tinea  ton- 
surans must  be  distinguished  from  eczema,  psoriasis,  seborrhea,  and 
alopecia  areata.  The  partial  baldness  of  the  patches,  and  the  broken 
off  stumps  of  hair,  are  important.*  The  diagnosb  may  always  be 
conhrmed  by  finding  the  fungus  under  the  microscope.  Epidennal 
scales  are  scraped  off  with  a  kmfe,  and  placed  on  a  sUde  with  a  drop 
of  caustic  potash  solution  (20%).  A  coverglass  is  applied,  with 
enough  pressure  to  flatten  out  the  scales.  The  fungus  is  easy  to 
recognize. 

PROGNOSIS. — ^Tinea  drdnata  responds  rapidly  to  treatment. 
Tinea  tonsurans  is  much  more  resistant;  the  prognoas  is  favorable 
as  to  ultimate  cure,  but  most  cases  per^t  from  two  months  to  a 


vear  or  more. 


Tinea  tonsurans.    Male,  S  years  old 


TREATMENT  — For  tinea  drdnata,  rubbing  in  antiparasitic 
ointment  once  or  twice  a  day  is  all  that  is  required.  Precautions 
should  be  taken  to  prevent  the  communication  of  the  disease  to 
others.  As  parasitiddes,  mercury,  sulphur,  betanaphthol,  resorcin, 
tar,  and  chrysarobin  are  all  useful. 


Sulphur 3  ii 

BetAiuphthol 5  i 

Acid  Carbolici 3  ss 

Vaseline 3  i 

For  tinea  tonsurans,  the  scalp  must  be  thoroughly  deansed  each  day 
with  soap  and  hot  water,  and  the  antiparasitic  ointment  rubbed  in 
thoroughly.    I  prefer  the  same  preparation  as  that  given  for  tinea 
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circinata.  Equal  parts  of  oil  of  cade  and  olive  oil  are  also  useful. 
The  hairs  in  the  diseased  and  immediately  surrounding  areas  should 
be  carefully  depilated. 

Treatment  of  tinea  tonsurans  with  the  Roentgen  ray  has  been 
very  successful.  The  treatment  should  be  given  by  an  expert  roent- 
genologist. 

SCABIES 

(Itch) 

ETIOLOGY. — Scabies  is  a  contagious,  animal  parasitic  disease 
caused  by  the  Acarus  Scabei,  The  disease  is  most  common  in  the 
lower  social  strata.  Close  bodily  contact,  or  infected  clothing  are  the 
usual  means  of  transmission.  Scabies  is  a  household  disease,  its 
spread  being  largely  due  to  overcrowding.  Children  are  frequently 
affected. 

SYMPTOMS. — The  itch-mite  first  forms  at  the  point  of  entrance 
into  the  skin  a  small  papule,  vesicle,  or  pustule.  The  typical  lesion 
produced  by  the  parasite  is  the  burrow,  a  grayish  or  brownish  linear 
elevation  of  the  epidermis,  varying  in  length  from  i/8  to  1/2  of  an 
inch.  At  the  end  of  the  burrow  may  be  found  the  acarus,  a  yellow- 
ish-white opaque  object,  just  visible  to  the  naked  eye.  The  burrows 
are  often  difficult  to  find  in  infants  and  young  children.  They  are 
found  most  frequently  along  the  ulnar  border  of  the  hand,  between 
the  fingers,  and  upon  the  wrists. 

In  some  cases  secondary  inflammatory  lesions  are  comparatively 
few.  In  other  cases,  particularly  in  neglected  children,  or  m  chil- 
dren in  poor  physical  condition,  they  are  so  severe  as  to  hide  the 
primary  burrows.  The  secondary  eruption  is  multiform,  consisting 
of  papules,  vesicles,  pustules,  crusts,  and  excoriations  due  to  scratch- 
ing.   Pustular  eruptions  are  common  in  neglected  infants. 

The  distribution  of  the  lesions  of  scabies  is  characteristic,  the 
areas  most  frequently  affected  being  the  interdigital  spaces,  the 
flexor  surfaces  of  the  wrists,  the  axillae,  the  toes  (in  infants),  and  in 
males,  the  genitals.  The  chest  about  the  nipples,  the  abdomen  about 
the  umbilicus,  and  the  buttocks  are  also  frequently  involved.  The 
face  is  exempt,  except  occasionally  in  infants,  when  it  is  infected  by 
a  contact  with  the  maternal  breasts. 

Itching  is  a  constant  and  prominent  symptom  in  scabies.  It  is 
apt  to  be  more  severe  at  night  than  by  day. 

DIAGNOSIS. — The  diagnosis  of  scabies  is  rarely  difficult.  The 
finding  of  the  characteristic  burrows  is  diagnostic,  but  sometimes  the 
secondary  inflammatory  lesions  are  so  marked  as  to  obscure  the 
burrows.  In  such  cases  the  diagnosis  is  based  on  the  characteristic 
distribution  of  the  lesions,  and  on  the  fact  that  several  persons  in 
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one  household  are  usually  affected,  particulariy  if  they  occupy  the 
same  bed. 

PROGNOSIS. — There  is  little  tendency  to  spontaneous  cure,  but 
the  disease,  no  matter  of  what  duration,  is  speedily  curable  under 
treatment. 

TREATMENT. — Every  night  for  three  successive  nights,  a  pro- 
longed hot  bath  should  be  given  with  vigorous  scrubbing  with  soap  and 
a  nail-brush.  After  the  bath,  all  parts  of  the  body  below  the  neck 
should  be  anointed  with  the  parasiticidal  ointment,  which  must  be 
thoroughly  rubbed  into  the  skin.  In  the  morning  the  ointment  is 
washed  off,  and  the  child  dressed  in  clean  clothes. 

After  three  treatments  some  simple  soothing  ointment,  such  as 
those  recommended  for  eczema,  should  be  applied  to  the  skin,  until 
the  secondary  inflammatory  lesions  disappear. 

The  parasiticides  most  valuable  against  scabies  are  sulphur,  beta- 
naphthol,  balsam  of  Peru,  tar,  and  styrax.  It  must  be  remembered 
that  these  are  irritating  to  the  skin,  and  cannot  be  used  too  strong, 
especially  in  children.  The  ordinary  sulphur  ointment  is  too  strong 
for  use  in  infants.    For  routine  use  the  following  may  be  employed: 

Sulphur  Praecip 3  i 

Beta  Naphthol 3   i 

Balsam  Peniv 3  ii 

Vaseline J   i 

PEDICULOSIS  CAPITIS 

ETIOLOGY. — ^This  condition  is  due  to  the  invasion  of  the  scalp 
by  the  pediculus  capitis,  or  head-louse.  The  disease  is  most  com- 
mon in  the  public  schools  of  the  large  cities.  It  is  contracted  by 
close  contact,  or  by  wearing  infected  head  coverings,  and  is  favored 
by  uncleanliness  and  neglect  of  the  scalp.  It  is  much  more  common 
in  girls  than  in  boys. 

SYMPTOMS. — The  lice  cause  itching,  and  the  consequent  scratch- 
ing causes  excoriation  of  the  scalp  with  exudation  which  dries  in  the 
form  of  crusts,  matting  the  hair  together.  Papules,  pustules,  and 
excoriations  are  usually  seen  in  the  occipital  region,  or  about  the 
face  and  neck.  A  pustular  dermatitis  in  the  occipital  region  is 
very  characteristic.    The  postcervical  glands  are  often  enlarged. 

The  ova  of  the  pediculi,  or  "nits/'  are  present  in  abundance. 
They  are  grayish,  pear-shaped  bodies,  attached  to  the  hair  by  a 
membranous  sheath.  The  pediculi  themselves  may  usually  be  found 
on  careful  search. 

DIAGNOSIS. — The  presence  of  the  pediculi  and  "nits"  is  diag- 
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nostic.    The  nits  may  be  distinguished  from  epidermal  scales,  in 
that  they  may  be  slid  along  the  hair  without  becoming  detached. 

PROGNOSIS.— Favorable,  with  treatment. 

TREATMENT.— While  the  most  effective  measure  in  treatment 
is  to  cut  the  hair  short,  this  is  not  always  necessary,  although  more 
time  and  labor  is  often  required,  if  the  hair  is  not  sacrificed.  If  the 
condition  is  discovered  before  there  is  much  matting  of  the  hair 
and  crusting  of  the  scalp,  the  hair  can  be  preserved.  If  the  condition 
is  advanced,  cutting  the  hair  is  better. 

The  hair  at  night  should  be  saturated  with  crude  petroleum,  and 
a  skull-cap  to  include  the  whole  hairy  scalp  should  be  applied.  In 
the  morning  a  thorough  shampoo  with  soap  and  water  should  be 
given.  This  should  be  done  for  one  or  two  nights,  and  then  atten- 
tion should  be  directed  to  removing  the  nits.  Frequent  applications 
of  a  borax  solution,  or  of  a  dilute  solution  of  acetic  acid  (Acidi  acetic! 
5ii  Aquae  Jviii  should  be  made,  and  the  nits  removed  with  a  fine- 
toothed  comb  The  eczema  rarely  requires  treatment,  stibsiding 
when  the  cause  is  removed. 

ECZEMA  SEBORRHEICUM 

(Seborrheic  Eczema).     (Seborrhea  Corporis) 

This  disease  is  sufficiently  common  among  children  to  warrant 
description  here.  It  is  usually  regarded  by  pediatrists  as  a  mani- 
festation of  ordinary  eczema,  but  the  evidence  points  toward  an 
entirely  different  etiology. 

ETIOLOGY. — This  disease  is  generally  regarded  as  of  parasitic 
origin.  Unna  and  Elliott  have  described  a  microorganism  which  they 
believe  to  be  the  cause  of  the  disease.  If  parasitic,  the  disease  is 
probably  very  feebly  contagious,  and  its  development  is  probably 
favored  by  all  conditions  lowering  the  general  resisting  power  of  the 
skin. 

SYMPTOMS. — There  is  usually  an  antecedent  seborrhea  of  the 
scalp  with  fine  scaling.  In  seborrheic  eczema,  the  scaling  increases, 
and  reddish  patches  develop,  with  some  loss  of  hair.  The  reddening 
of  the  scalp  may  be  diffuse  or  circumscribed,  and  may  extend  beyond 
the  hair  upon  the  forehead.  On  the  reddened  areas  are  loosely  at- 
tached, greasy  scales. 

The  process  next  extends  to  the  postauricular  region,  and  then  to 
the  face,  where  the  naso-labial  fold  is  a  common  seat  of  the  eruption. 
Yellowish-red,  scaling  patches  are  foimd.  From  these  regions  the 
process  may  extend  to  any  part  of  the  body,  forming  the  same  patches. 
The  regions  of  the  sternum  and  between  the  scapulae  are  favorite 
seats  of  the  eruption. 
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Itching  is  usually  absent,  or  very  slight.  There  is  little  inflamma- 
tory reaction. 

DIAGNOSIS. — This  condition  is  distinguished  froni  ordinary 
eczema  by  its  origin  upon  the  scalp,  by  the  absence  of  marked  itching, 
by  the  absence  of  vesicles,  pustules,  inflanwnation,  or  infiltration 
and  by  the  greasy  scales. 

PROGNOSIS. — ^There  is  no  tendency  toward  spontaneous  cure. 
Recovery  can  be  brought  about  by  treatment,  but  the  length  of  time 
required  is  very  variable. 

TREATMENT.— Apply  to  the  scalp  at  night  the  following  lotion: 

Resorcini 3   ii 

Spirit,  vini  rect. 

Aquae aa    ^  iv 

Wash  this  off  in  the  morning,  and  apply  a  sulphur  ointment  in  the 
strength  of  one  drachm  to  the  ounce.  On  the  face  and  body,  only 
the  sulphur  ointment  is  required ;  it  should  be  applied  twice  a  day. 

VERRUCAE 

(Warts) 

ETIOLOGY. — No  specific  microorganisms  have  been  found  as  the 
cause  of  warts.  Nevertheless,  according  to  the  preponderance  of 
the  evidence,  warts  are  contagious  and  autoinoculable.  They  are 
regarded  as  probably  caused  by  microorganisms. 

SYMPTOMS. — Warts  consist  of  circumscribed  elevations  of  the 
skin,  due  to  hyperplasia  of  the  papillae  of  the  corium  and  the  overlying 
epidermal  layers.  The  common  wart,  seen  upon  the  hands,  is  a 
rounded  elevation  about  the  size  of  a  pea;  the  surface  may  be  rough 
or  smooth  in  texture,  and  yellowish  or  brownish  in  color.  This  is 
the  only  form  common  in  children. 

TREATMENT. — For  conunon  warts  on  the  hands  in  children, 
treatment  with  caustics  is  the  best  method.  The  best  caustics  are 
glacial  acetic  acid,  nitric  add,  caustic  potash,  and  chromium  tri- 
oxide.  These  should  be  cautiously  applied  at  intervals  of  several 
days,  until  the  wart  disappears.  I  prefer  glacial  acetic  acid,  applied 
with  the  tip  of  a  common  parlor  match.  It  may  be  used  a  little  more 
frequently  than  the  other  caustics. 

SEBORRHEA 

ETIOLOGY. — There  is  much  diversity  of  opinion  as  to  the  etiology 
of  seborrhea.  One  view  regards  it  as  of  parasitic  origin,  classing  it 
with  seborrheic  eczema.    Another  view  regards  it  as  a  functional 


716  Diseases  of  the  Skin 

disease  of  the  sebaceous  glands.    The  only  form  to  be  considered 
here  is  the  seborrhea  of  the  scalp  seen  in  infants. 

SYMPTOMS. — The  disease  is  characterized  by  the  formation  on 
the  scalp  of  crusts  of  a  soft,  greasy  consistency,  and  a  dirty  ydlow 
color.  In  neglected  cases  the  entire  scalp  may  be  covered  with  a 
dense  crust.  Upon  removal  of  the  crusts,  the  underlying  scalp 
usually  appears  healthy,  but  if  the  case  has  existed  a  long  time,  or 
if  efforts  have  been  made  to  remove  the  crusts  with  a  comb,  a  sec- 
ondary eczema  may  develop. 

DIAGNOSIS. — The  condition  is  distinguished  from  seborrheic 
eczema,  by  the  fact  that  crusting  is  marked,  and  out  of  aJI  propor- 
tion to  the  reddening  of  the  scalp,  and  by  the  absence  of  a  tendency 
to  extend  downward  onto  the  face. 

PROGNOSIS. — There  is  very  little  tendency  toward  spontaneous 
improvement.     Even  under  treatment  the  disease  may  last  for  months. 

TREATMENT. — The  crusts  should  be  softened  over  night  with 
olive  oil,  and  removed  by  thorough  washing  with  warm  water  and 
soap.    The  following  ointment  should  be  kept  applied: 

Sulphur  Precip 3    i 

Lanolin J    i 

The  softening  and  washing  should  be  repeated  as  often  as  the  crusts 
form. 


DIVISION  XVI 

DISEASES  OF  THE  NERVOUS  SYSTEM 

GENERAL  ETIOLOGY  AND  CLASSIFICATION 

The  diagnosis  and  treatment  of  the  diseases  of  the  Nervous  System 
has  become  a  specialty  requiring  much  expert  knowledge,  and  many 
special  methods  of  investigation.  It  would  be  impossible,  within  the 
limits  of  this  book,  to  give  a  complete  description  of  the  nervous 
diseases  encoimtered  in  early  life.  Nevertheless  the  pediatrist,  and 
all  who  practice  among  children,  must  be  prepared  to  encoimter 
and  recognize  many  cases  of  disease  of  the  nervous  system,  and  must 
be  familiar  with  the  peculiar  manifestations  of  such  disease  when  it 
appears  in  early  life.  I  shall  endeavor  to  present  the  subject  in 
a  way  which  will  be  useful  to  the  pediatrist  and  to  the  general  prac- 
titioner, rather  than  in  the  more  complete  way  which  would  be  re- 
quired by  the  specialist  in  diseases  of  the  nervous  system. 

The  classification  and  description  of  the  diseases  of  the  nervous 
system  is  not  easy.  I  have  in  this  book  adopted  an  etiological  basis 
for  the  classification  of  diseases,  because  it  is  the  most  scientific 
basis,  and  the  one  which  is  most  closely  connected  with  the  all- 
important  questions  of  prognosis  and  treatment.  The.  objection  to 
an  etiological  classification  for  purposes  of  text-book  description  is 
the  frequent  lack  of  a  definite  relationship  and  correspondence  be- 
tween causes  and  symptoms.  This  diflBculty  is  particularly  marked 
in  the  diseases  of  the  nervous  system.  In  the  first  place,  the  symp- 
toms produced  by  disturbances  of  function  without  organic  lesions, 
with  multiple  causes,  are  much  the  same  in  their  general  character 
as  the  symptoms  produced  by  organic  lesions  from  such  definite 
causes  as  trauma,  infection,  new  growth,  and  congenital  malforma- 
tion. Furthermore,  the  nervous  system  is  a  highly  specialized  tissue, 
and  its  functional  reaction  to  the  causes  of  disease  often  bears  a  closer 
relationship  to  the  pari  of  the  nervous  system  injured  than  it  does 
to  the  nature  of  the  injury.  In  other  words,  the  symptoms  of  disease 
of  the  nervous  system  when  there  are  organic  lesions,  depend  more 
upon  the  location  of  the  lesion^  than  upon  the  particular  nature  of  the 
cause.  It  is  for  this  reason  that  most  text-books  classify  the  diseases 
of  the  nervous  system  upon  a  purely  anatomical  basis,  grouping  the 
various  processes  according  to  the  areas  and  tracts  involved,  rather 
than  according  to  etiological  factors.  Such  a  method  of  classifica- 
tion has  given  us  many  terms,  such  as  cerebral  paralysis,  bulbar 
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paralysis,  spinid  paralysis,  spastic  panfdegia,  cadi  o(  windi  nfos 
to  a  fairly  characteristic  clinical  picture,  but  ifrbkh  may  iffTJfjit 
several  different  pathological  processes  each  with  a  diHeifatt  etiology. 
The  clinical  descriptions  correspondiiig  to  these  terms  are  so  famfliar, 
and  the  terms  themselves  are  in  such  general  use,  that  ibey  cannot 
be  wholly  neglected,  even  if  they  cannot  be  used  for  the  names  of 
diseases  imder  an  etiological  classification.  Their  iriatinnship  to  the 
various  pathological  processes  must  be  clearly  set  fordi.  , 

The  functional  specialization  of  the  various  parts  of  the  nervous 
system  makes  the  topographical  diagnosis  of  its  lesions  particularly 
fascinating.  Neurologists  have  been  able  to  carry  the  localization 
of  nervous  system  lesions  from  the  symptoms  to  a  high  degree  of 
attainment,  and  have  devoted  much  study  to  the  devising  of  sp>ecial 
tests  of  nervous  function  directed  at  the  perfecting  of  topographical 
diagnosis.  I  sometimes  think  that  a  disproportionate  amount  of 
attention  has  been  devoted  to  this  aspect  of  the  subject.  Topograph- 
ical diagnosis  is  not  the  only  consideration,  and  if  its  perfecting  has 
led  to  a  tendency  to  minimize  the  importance  of  etiology,  it  is  to 
be  regretted. 

There  are  two  aspects  to  be  considered  in  the  diagnosis  of  a  disease 
of  the  nervous  system.  One  is  the  question  of  the  localization  of  the 
lesion  or  disturbance,  the  other  the  question  of  the  nature  and  cause 
of  the  lesion  or  disturbance.  The  first  aspect  is  important  mainly 
from  the  light  which  it  throws  upon  the  all-important  second  aspect. 
The  physician  must  collect  and  review  all  the  clinical  evidence  bear- 
ing* on  localization,  and  having  done  so,  should  decide  where  the 
trouble  lies.  This  is  only  the  first  step  in  diagnosis.  I  have,  how- 
ever, observed  a  tendency  to  rest  content  with  this,  to  consider  that 
the  diagnosis  is  made  if,  for  instance,  the  lesion  can  be  located  defi- 
nitely in  the  cortex,  pons,  cerebellum,  spinal  cord  or  peripheral 
nerves.  The  classification  of  the  diseases  of  the  nervous  system  upon 
an  etiological  basis  in  spite  of  the  difficulties  attending  clinical  de- 
scription imder  such  a  method  of  classification,  is  a  constant  reminder 
that  the  diagnosis  is  not  completed  with  localization,  and  that  the 
second,  most  important  step  in  diagnosis  remains  to  be  taken.  This 
step  is  the  recognition  of  the  nature  and  cause  of  the  pathological 
process. 

The  etiological  factors  in  the  diseases  of  the  nervous  system  are 
the  same  as  those  of  disease  in  general,  namely:  (i)  The  normal 
lack  of  development  of  early  life;  (2)  inherited  constitutional  pecu- 
liarities; (3)  unknown  internal  causes;  (4)  mechanical,  chemical,  or 
thermal  injury  from  without;  (5)  external  factors  in  hygiene  and 
environment;  (6)  infection. 

The  ways  in  which  these  various  causes  produce  disease  are  the 
following:    (i)   By  producing   faulty   anatomical   devdqpment  in 
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intrauterine  life;  (2)  by  producing  primary  anatomical  lesions  in 
extrauterine  life;  (3)  by  producing  disturbance  of  fimction  without 
anatomical  lesions. 

The  following  is  the  grouping  of  diseases  of  thie  nervous  system 
which  will  be  here  employed: 

I.  Congenital  Malformations  and  Developmental  Anomalies. 

1 .  Meningocele,  Encephalocele,  and  Hydrencephalocde 

2.  Spina  Bifida 

3.  Defective  Cerebral  Development 

4.  Mongolian  Idiocy 

II.  Mechanical  Injuries  from  External  or  Internal  Cause  . 

1.  Traumatic  Injuries 

2.  Concussion 

3.  Insolation 

4.  Cerebral  Hemorrhage 

5.  Cerebral  Thrombosis 

6.  Cerebral  Embolism 

7.  Facial  Paralysis 

8.  Compression  Myelitis 

III.  New  Growths. 

1.  Intracranial  Tumors 

2.  Tumors  of  the  Cord 

rV.  Functional  Disturbances. 

1.  Convulsions 

2.  Epilepsy 

3.  Hysteria 

4.  Chorea 

5.  Spasmodic  Neuroses 

6.  Retarded  Psychical  Devel(q>ment 

7.  Retarded  Speech 

8.  Headaches 

0.  Neuralgia 

10.  Disturbed  Sleep 

11.  Pavor  Noctemus 
V.  Infections. 

1.  Acute  Meningitis 

2.  Tuberculous  Meningitis 

3.  Encephalitis 

4.  Abscess  of  the  Brain 

5.  Septic  Sinus  Thrombosis 

6.  Solitary  Tuberde 

7.  Cerebral  Syphflis 

VI.  Organic  Diseases  of  Unknown  or  Miscellaneous  Causes. 
I.  Hydrocephalus 
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2.  Pachymeningitis 

3.  Amaurotic  Family  Idiocy 

4.  Hereditary  Ataxia 

5.  Insular  Sclerosis 

6.  Syringomyelia 

7.  Hereditary  and  Familial  Spastic  Paralysis 

8.  Multiple  Neuritis 

9.  Progressive  Muscular  Atrophy 


I.  CONGENITAL  MALFORMATIONS  AND  DEVEL- 
OPMENTAL ANOMALIES 

Many  of  the  malformations  of  the  brain,  of  which  there  are  a 
great  variety,  are  incompatible  with  life,  and  are  only  of  anatomical 
interest.  Only  those  varieties  will  be  described  which  are  of  dim'cal 
interest.  Malformations  of  the  spinal  cord  are  frequently  associated 
with  those  of  the  brain,  and  most  of  them  are  rare,  and  of  very  little 
practical  interest. 

MENINGOCELE,  ENCEPHALOCELE  AND 
HYDRENCEPHALOCELE 

These  names  are  given  to  three  congenital  malformations,  which 
differ  in  their  anatomy,  but  in  all  of  which  there  is  a  protrusion  of 
some  part  of  the  cranial  contents  through  an  opening  in  the  skull. 

ETIOLOGY. — ^The  ultimate  etiology  of  these  lesions  is  that  of 
the  congenital  malformations  in  general,  and  is  wholly  imknown. 
It  is  probable  that  they  are  caused  by  an  anomaly  of  fetal  develop- 
ment, rather  than  by  intrauterine  disease  of  tissues  already  properly 
formed.  The  cause  of  these  developmental  anomalies  is,  and  prob- 
ably always  will  be,  one  of  the  mysteries  of  medicine.  The  most 
plausible  theory  of  the  immediate  pathogenesis  of  encephalocele  and 
kindred  lesions,  is  that  the  primary  malformation  results  in  an  intra- 
uterine hydrocephalus,  and  that  as  the  development  of  the  bones 
gradually  encloses  the  cranial  cavity,  a  portion  of  the  contents  is 
left  outside. 

PATHOLOGICAL  ANATOMY.  Meningocele.— In  this  condi- 
tion, which  is  the  rarest  form,  there  is  a  protrusion  of  the  membranes 
alone  through  a  hole  left  in  some  part  of  the  cranial  wall  by  defec- 
tive ossification.  The  tumor  consists  in  a  sac,  which  is  usually 
distended  with  cerebrospinal  fluid. 

Encephalocele. — In  this  condition  the  protruding  sac  contains 
some  portion  of  the  brain  substance,  which  is  connected  with  the 
rest  of  the  brain  by  a  constricted  pedicle.  The  tumor  may  or  may 
not  contain  fluid;  if  fluid  be  present,  it  lies  between  the  membranes 
and  the  protruding  cerebral  substance.  This  malformation  is  some- 
times called  hernia  cerebri,  and  is  more  common  than  meningocele. 

HYDRENCEPHALOCELE. — In  this  Condition  there  is  a  protrusion  not 
only  of  a  part  of  the  brain,  but  also  of  a  part  of  the  cerebral  ventri- 
cles.   The  protruding  part  of  the  brain  contains  a  cavity  which  is 
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filled  with  cerebrospinal  fluid,  and  which  communicates  with  the 
lateral  ventricles  through  a  harrow  opening  in  the  pedide  of  the 
tumor.  This  condition  is  imdoubtedly  due  to  a  fetal  internal  hydro- 
cephalus, and  is  the  most  common  malformation  of  the  three. 

All  these  conditions  are  comparatively  rare.  They  are  frequently 
associated  with  other  congenital  developmental  anomalies,  such  as 
hare-lip,  cleft  palate,  club-foot,  and  spina  bifida. 

The  opening  of  the  cranium  may  be  in  either  the  ocdpital  or  in 
the  frontal  region.  It  is  usually  in  the  median  line,  but  may  be  in 
other  situations,  along  the  lines  of  any  of  the  sutures.  An  ocdpital 
opening  may  be  at  the  posterior  fontanel,  in  the  middle  of  the  ocd- 
pital bone,  or  may  communicate  with  the  foramen  magnum.  A  frontal 
opening  may  pass  between  the  lateral  halves  of  the  frontal  bone,  or 
between  the  cribriform  plate  of  the  ethmoid  and  the  frontal  bone. 
In  the  latter  situation,  called  the  naso-frontal  form,  the  tumor  is 
usually  a  little  to  one  side  of  the  median  line.  Rardy  the  opening 
allows  the  tumor  to  project  into  the  pharynx. 

SYMPTOMS. — The  tumor  is  always  present  at  birth,  although 
later  it  may  show  a  notable  increase  in  size.  In  shape  it  is  round  or 
pyriform;  it  may  or  may  not  be  pedunculated.  The  surface  is  smooth 
or  lobulated.  The  size  varies  from  that  of  a  hazd  nut  to  that  of  a 
child *s  head,  the  ordinary  size  being  about  that  of  a  tennis  ball. 
The  tumor  is  usually  covered  by  the  scalp,  which  is  often  devoid  of 
hair;  at  times  it  may  be  covered  only  with  granulation  tissue,  or  it 
may  show  a  central  cicatrix.  On  palpation  the  tumor  is  dastic,  and 
usually  pulsates  synchronously  with  the  heart.  It  is  usually  fluc- 
tuating. It  increases  in  size  and  tension  during  crying.  It  is  usually 
capable  of  partial,  and  occasionally  of  complete  reduction,  but  efforts 
at  reduction  are  usually  accompanied  by  marked  cerebral  symptoms, 
even  convulsions. 

In  meningocele  the  tumor  is  at  first  small  in  size,  but  increases; 
it  is  smooth,  pedunculated,  and  distinctly  fluctuating;  it  is  often 
completely  reducible,  but  compression  causes  cerebral  symptoms;  it 
rarely  pulsates.  The  most  important  point  in  its  diagnosis  is  its 
complete  translucency. 

In  encephalocele  the  tumor  is  small,  and  does  not  increase  mark- 
edly in  size;  it  is  smooth,  and  rarely  pedimculated ;  it  is  not  fluctuat- 
ing; it  is  usually  reducible,  and  pressure  causes  cerebral  symptoms; 
there  is  pulsation;  it  is  not  translucent.  The  most  important  points 
are  the  absence  of  translucency  and  fluctuation. 

In  hydrencephalocele  the  tumor  is  large,  pendulous,  and  pedimcu- 
lated; the  surface  is  irregular  or  lobulated;  it  is  distinctly  fluctuating; 
it  is  irreducible,  and  pressure  rarely  causes  symptoms;  there  is  pul- 
sation; it  is  sometimes  partly,  but  rarely  completdy,  translucent 
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The  most  important  points  are  the  large  size,  irregular  shape,  im> 
possibility  of  reduction,  fluctuation,  and  absence  of  complete  trans* 
lucency. 

DIAGNOSIS. — The  only  conditions  giving  swellings  upon  the 
scalp  in  newborn  infants  are  caput  succedaneum,  and  cepkaihematoma. 
The  soft,  flabby,  non-fluctuating  swelling  of  the  former  is  not  likely 
to  be  confounded  with  these  malformations.  The  fluctuation  of 
cephalhematoma  might  cause  it  to  be  mistaken  for  meningocele  or 
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Femnle,  a  months  old.    HyiltoenceplMlocele 


hydroencephalocele.  In  cephalhematoma  the  tumor  is  never  pedun- 
culated, never  reducible,  pressure  does  not  cause  symptoms,  it  never 
pulsates,  it  is  never  translucent,  and  it  rarely  occupies  the  median  line. 
PROGNOSIS.— The  outlook  is  not  very  favorable,  most  cases 
dying  in  the  early  weeks  of  life.  The  occipital  tumors  are  more 
serious  than  the  frontal.  In  spite  of  care,  rupture  and  infection  is 
likely  to  take  place,  death  occurring  as  the  immediate  result  of  the 
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rupture,,  or  from  meningitis  or  convulsions.  Spontaneous  cure,  with 
shutting  off  of  the  tumor,  may  occur  in  meningocele  before  rupture 
occiu-s.  In  encephalocele,  the  tumor  grows  little  or  not  at  all,  and 
rupture  is  not  so  likely  to  occur,  but  the  patients  usually  show  various 
symptoms  of  organic  brain  disease.  The  prognosis  of  hydrenceph- 
alocele  is  absolutely  bad,  with  or  without  treatment. 

TREATMENT. — This  is  unsatisfactory.  Meningocele  has  been 
treated  by  simple  aspiration,  by  ligature  of  the  pedicle  after  dividing 
the  skin,  and  by  a  plastic  operation  designed  to  close  the  opening. 
While  all  these  procedures  have  at  times  been  successful,  recovery 
has  often  been  followed  by  the  development  of  hydrocephalus.  As 
spontaneous  cure  sometimes  occurs,  I  believe  it  best  to  treat  even 
meningocele  by  protection  and  slight  compression,  using  aspiration 
only  if  the  tumor  becomes  notably  tense,  or  if  rupture  is  threatened. 
In  encephalocele,  protection  and  compression  are  all  that  should 
be  attempted.  In  hydrencephalocele  the  prognosis  is  so  absolutely 
bad,  that  the  question  of  operation  may  be  considered,  but  it  affords 
little  prospect  of  success. 

SPINA   BIFIDA 

This  is  a  congenital  malformation  consisting  in  a  lack  of  closure 
of  the  spinal  canal  with  a  protrusion  of  some  part  of  its  contents, 

ETIOLOGY. — The  ultimate  etiology  of  this  condition  is  that  of 
the  congenital  malformations  in  general,  and  is  wholly  unknown.  It 
is  certain  that  the  malformation  in  spina  bifida  is  purely  develop- 
mental in  origin,  for  there  is  evidence  that  it  takes  place  at  a  very 
early  period  of  fetal  development.  The  anatomy  of  the  lesion  varies 
according  to  the  period  of  development  at  which  the  malformation 
occurs.  In  some  cases  it  occurs  at  an  early  period  of  fetal  life,  before 
the  cord  becomes  separated  from  the  epiblastic  layer  from  which  it 
is  developed.  In  such  a  case  the  cord  remains  adherent  to  the  epi- 
blastic covering,  and  the  mesoblastic  structures  which  should  be  formed 
between  the  cord  and  the  skin,  such  as  the  vertebral  arches,  muscles, 
and  inner  layers  of  the  integument,  remain  undeveloped.  In  this 
condition  the  wall  of  the  sac  contains  the  elements  of  the  cord,  nerves 
and  meninges,  which  are  intimately  fused  together.  When  the 
developmental  fault  occurs  later,  there  is  a  similar  lack  of  develop- 
ment of  the  mesoblastic  structures,  but  the  cord  and  nerves,  while 
attached  to  the  sac,  are  not  so  intimately  fused  with  it.  In  still 
other  cases  it  is  only  the  meninges  which  enter  into  the  formation 
of  the  sac,  the  cord  remaining  within  the  spinal  canal.  In  this  last 
condition,  the  failure  of  closure  of  the  laminae  of  the  vertebrae  is 
probably  due  to  pressure  from  the  accumulation  of  fluid  within 
the  sac. 


Spina  BiFroA  725 

PATHOLOGICAL  ANATOMY.  Spinal  Meningocele.— In  this 
form  the  sac  consists  of  the  membranes  only.  It  is  filled  with  cere- 
brospinal fluid.  The  communicating  opening  between  the  tumor 
and  the  spinal  canal  is  small,  usually  not  more  than  1/12  to  1/4  of 
an  inch  in  diameter.  In  some  cases  the  communicating  opening  is 
closed,  the  sac  having  become  shut  off  by  the  development  of  the 
intervening  structures.  The  tumor  is  usually  globular  and  is  some- 
times pedunculated.  It  varies  very  greatly  in  size,  but  may  become 
as  large  as  five  or  six  inches  in  diameter.  It  is  elastic,  compressible, 
fluctuating,  and,  unless  the  communicating  opening  be  closed,  it  is 
increased  in  size  and  tension  by  crying.  The  skin  over  the  tumor 
in  mem'ngocele  is  usually  fully  developed.  Spinal  meningocele  is 
most  frequently  seen  in  the  cervical  region,  but  may  occupy  the 
lumbo-sacral-region,  as  do  the  other  forms  of  spina  bifida.  It  is  a 
comparatively  rare  form. 

Meningomyelocele. — This  form  of  spina  bifida  is  very  much  the 
most  common,  and  is  the  variety  usually  meant  when  spina  bifida 
is  spoj^en  of.  It  is  usually  seen  in  the  sacro-lumbar  region.  The 
accumulation  of  fluid,  instead  of  taking  place  in  the  posterior  arach- 
noid space  as  in  meningocele,  4akes  place  in  the  anterior  subarachnoid 
space.  For  this  reason  the  cord  is  contained  in  the  protruding  sac 
usually  forming  a  part  of  its  wall.  The  relation  of  the  spinal  cord 
to  the  wall  of  the  sac  in  these  tumors  is  a  very  variable  one.  The 
cord  may  run  horizontally  along  the  top  wall  of  the  tumor  to  the 
central  cicatrix  with  which  it  becomes  blended,  and  from  which  the 
spinal  nerves  run  back  along  the  lower  wall  of  the  tumor,  re-entering 
the  spinal  canal  and  being  distributed  as  usual.  In  some  cases  the 
cord  may  be  suspended  from  the  wall  of  the  sac  by  a  sort  of  mesen- 
tery. Most  commonly,  however,  the  cord  joins  the  wall  of  the  sac 
soon  after  its  entrance  through  the  opening  in  the  spinal  canal,  and 
the  fibers  of  the  cord  are  spread  out  all  over  the  surface  of  the  wall 
of  the  sac  like  a  fan,  coming  together  again  below,  where  they  re-enter 
the  spinal  canal. 

The  tumor  in  meningomyelocele  is  smaller  than  in  spinal  men- 
ingocele, the  usual  size  being  that  of  a  tennis  ball.  It  is  never  pedun- 
culated. As  in  all  forms  of  spina  bifida,  it  is  elastic,  compressible, 
fluctuating,  and  is  increased  in  size  and  tension  by  crying.  It  is 
usually  only  partly  covered  by  skin,  having  a  central  area  of  variable 
size  where  there  is  only  a  thin  translucent  membrane.  This  mem- 
branous surface,  usually  elliptical  in  shape,  is  known  as  the  central 
cicatrix.  It  may  be  more  or  less  covered  with  granulations,  and 
often  shows  a  tendency  to  ulcerate.  In  the  center  there  is  often  a 
sort  of  umbilical  depression  corresponding  to  the  original  point  of 
fusion  between  the  cord  and  the  membranes. 
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Syringomyelocele. — This  is  very  much  the  rarest  form  of  spina 
bifida.  It  may  be  found  higher  up,  in  the  dorsal  or  dorso-lumbar 
region  as  well  as  in  the  lumbo-sacral  region.  The  accumulation  of 
fluid  is  in  the  central  canal  of  the  cord,  the  condition  corresponding 
anatomically  to  the  hydrencephalocele  of  the  craniiun.  The  lining 
of  the  sac  in  this  form  consists  in  the  attenuated  and  atrophied  de- 
ments of  the  cord.  This  form  is  usually  associated  with  hydro- 
cephalus, and  has  the  worst  prognosis. 

Although  in  most  cases  these  malformations  are  associated  with 
a  bifid  spine,  this  is  not  always  the  case.  The  protrusion  in  rare 
instances  may  be  through  the  intervertebral  notch,  or  even  anteriorly 
between  the  bodies  of  the  vertebrae,  the  tumor  projecting  into  the 
thorax,  abdomen,  or  pelvis.  These  anomalies  are  so  rare  as  to  be 
merely  anatomical  curiosities.  At  times  there  may  be  a  bifid  spine 
but  the  tumor  may  be  so  small  as  to  be  unrecognizable  externally. 
This  last  condition  is  known  as  spina  bifida  occidta,  and  has  been  sup- 
posed to  account  for  certain  obscure  symptoms  of  disturbance  of 
the  nervous  system.  It  can  only  be  recognized  by  roentgenograms 
of  the  spine. 

Spina  bifida  is  very  frequently  associated  with  other  malforma- 
tions, such  as  hare-lip,  cleft  palate,  club-foot,  hydrocephalus,  cerebral 
meningocele,  and  so  forth. 

SYMPTOMS. — The  tumor  in  spina  bifida  is  always  congenital. 
Its  characteristics  have  been  described  under  pathological  anatomy. 
In  spinal  meningocele  there  are  no  symptoms  other  than  the  presence 
of  the  tumor. 

In  the  other  forms,  meningomyelocele  and  syringomyelocele, 
paralysis  is  usually  present.  The  degree  and  extent  of  the  paralysis 
varies  with  the  extent  to  which  the  cord  is  involved  in  the  malforma- 
tion. In  the  most  marked  cases  there  is  complete  paraplegia  with 
paralysis  of  the  bladder  and  rectum.  When  the  tumor  is  low  down 
in  the  lumbo-sacral  or  sacral  region,  only  the  cauda  equina  may  be 
involved  in  the  malformation,  and  this  to  a  variable  extent,  so  that 
paralysis  of  the  extremities  may  be  incomplete,  and  the  bladder  and 
rectum  may  escape.  Rare  cases  have  been  observed  in  which  spina 
bifida  occulta  was  responsible  for  obstinate  incontiaence  of  urine, 
and  sometimes  also  of  feces,  without  paraplegia. 

The  tumors  in  spina  bifida  tend  to  increase  steadily  in  size.  If 
the  tumor  is  covered  by  skin,  as  is  usually  the  case  in  spinal  meningo- 
cele, the  growth  of  the  tumor  may  be  almost  unlimited.  If,  as  is 
usually  the  case  in  the  common  form,  the  skin  is  lacking,  the  wall 
of  the  sac  is  so  thin  that  rupture  is  almost  certain  to  take  place  in 
the  course  of  the  first  few  months  of  life,  either  spontaneously  or 
through  some  accident.    When  rupture  occurs  the  usual  immediate 


Spina  Bifida 


727 


result  is  convulsions  and  marked  signs  of  cerebral  disturbance  from 
the  rapid  draining  of  the  cerebrospinal  fluid,  and  death  may  occur 
from  this,  or  may  occur  from  the  infection  which  inevitably  takes 
place  after  rupture.  Infection  and  meningitis  may  also  take  place 
without  rupture  of  the  sac,  the  microdrganisms  passing  throu^  its 
wall.  In  rare  cases  infection  of  the  sac  has  resiilted  in  a  cure,  the 
inflammation  in  the  wall  of  the  sac  resulting  in  the  closure  of  the  small 
opening  into  the  spinal  canal  with  sloughing  and  cicatrization  of  the 
parts  left  outside.  Usually,  however,  infection  of  the  sac  Is  rapidly 
followed  by  spinal  meningitis,  which  soon  extends  upward  to  the 
brain.  Many  cases  die  as  a  result  of  malnutrition  before  rupture 
and  infection  occur. 

Fig.  2  74 


Spina  bifida  ot  lumbar  region.     Male,  $  years  old. 

DIAGNOSIS.— There  is  no  difficulty  in  the  recognition  of  spina 
bifida.  No  other  condition  gives  a  congenital  fluctuating  tumor  in 
this  situation.  It  is  sometimes  more  difficult  to  distinguish  between 
the  various  anatomical  forms,  although  such  distinction  is  very 
important  in  prognosis  and  treatment.  Spinal  meningocele  is  recog- 
nized by  the  absence  of  a  palpable  fissure  in  the  spine,  the  presence 
of  a  pedunculated  tumor  covered  by  the  skin,  the  presence  of  com- 
plete translucency,  and  the  absence  of  paralysis.  Meningomyelo- 
cele is  recognized  by  the  presence  of  a  sessile  tumor  with  a  mem- 
branous central  cicatrix,  a  palpable  bony  fissure,  and  the  presence  of 
a  variable  degree  of  paralysis.  The  coexistence  of  hydrocephalus 
suggests  syringomyelocele. 
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PROGNOSIS.— This  depends  upon  the  anatomical  variety  which 
is  present  and  upon  the  extent  of  involvement  of  the  spinal  cord  in 
the  malformation.  The  prognosis  is  best  in  ample  meningocele 
covered  by  integument;  in  this  form  complete  recovery  frequently 
occurs,  sometimes  spontaneously,  more  often  as  a  result  of  (^>eration. 
In  meningomyelocele  with  complete  paraplegia  or  with  extensive 
paralysis,  the  prognosis  is  bad;  if  there  is  only  a  limited  paralysis 


Spina  bifida.     Spontaneoca  cure.    Male,  4}4  yeais  old 


in  the  extremities  and  no  paralysis  in  the  rectum  or  bladder,  the 
prognosis  is  better,  although  the  condition  is  always  a  serious  one. 
In  many  cases  in  which  operation  has  resulted  in  a  successful  cure 
of  the  spina  bifida,  hydrocephalus  has  subsequently  developed.  I 
have  recently  had  a  case  in  which  there  was  infection  of  the  sac  with- 
out meningitis  which  resulted  in  a  spontaneous  cure  of  the  spinal 
malformation,  but  in  which  the  cure  was  followed  by  the  develop* 
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ment  of  hydrocephalus.  There  is  always  danger  of  a  fatal  ending 
from  malnutrition,  rupture  of  the  sac,  or  meningitis.  The  prognosis 
in  cases  of  syringomyelocele  with  hydrocephalus  is  hopeless. 

TREATMENT. — The  first  essential  of  treatment  is  completely  to 
protect  the  tumor  from  pressure.  This  can  be  accomplished  by 
surroimding  the  tumor  with  a  large  pad  of  absorbent  cotton,  or  still 
better,  having  the  child  lie  upon  a  rubber-ring  cushion.  When  the 
tumor  is  not  covered  by  skin,  it  must  be  kept  absolutely  dean.  It 
should  be  covered  with  some  drying  powder,  and  should  only  come 
in  contact  with  absolutely  sterile  materials. 

Further  treatment  is  surgical.  The  old  treatment  of  injection 
of  the  sac  was  not  followed  by  good  results  and  has  now  been  entirely 
given  up.  The  treatment  now  employed  consists  in  excision  of  the 
sac.  The  matter  is  a  complicated  one  on  account  of  the  usual  in- 
volvement of  the  cord  to  a  greater  or  less  extent,  and  for  the  details 
of  the  various  plastic  operations  which  have  been  proposed,  the 
reader  is  referred  to  works  on  operative  surgery.  The  tirhe  of  opera- 
tion depends  upon  the  nature  of  the  tumor  and  upon  how  rapidly 
it  is  growing.  If  the  tumor  is  covered  by  the  skin,  it  is  best  to  wait 
until  the  child  is  at  least  six  months  old.  If  the  tumor  is  uncovered 
by  skin  and  growing  slowly,  it  is  best  to  wait  only  until  nutrition  has 
become  well  established.  If  the  tumor  is  growing  fast  and  there 
is  evident  risk  of  spontaneous  or  accidental  rupture,  it  is  dangerous 
to  wait.  Contraindications  to  operation  are  complete  paraplegia 
with  involvement  of  the  rectum  and  bladder,  hydrocephalus,  and 
extreme  malnutrition. 

In  meningomyelocele,  although  recovery  may  follow  operation, 
it  is  only  rarely  complete.  In  the  majority  of  cases  a  varying  degree 
of  paralysis  in  the  lower  extremities  is  left  with  the  resulting  muscular 
atrophy,  contractures,  and  deformities.  Hydrocephalus  often  de- 
velops after  the  cure,  and  complete  recovery  is  seen  most  often  in 
spinal  meningocele. 

DEFECTIVE  CEREBRAL  DEVELOPMENT 

(Idiocy;  Imbecility;  Mental  Deficiency;  Feeble  Mindedness) 

This  is  a  congenital  condition  of  developmental  origin  character- 
ized by  some  gross  anatomical  lesion  of  the  brain. 

The  terms  given  above  as  synonyms  for  defective  cerebral  develop- 
ment are  not  really  synonyms.  Mental  deficiency,  idiocy,  imbecility, 
and  feeble  mindedness  are  terms  representing  a  varying  degree  of 
severity  of  a  fairly  constant  clinical  picture.  From  the  etiologic  point 
of  view,  however,  mental  deficiency  is  only  a  symptom  seen  in  a 
variety  of  cerebral  lesion^,  and  the  clinical  manifestations  may  be  the 
same  whether  the  origin  of  the  lesion  be  a  congenital  developmental 
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anomaly  or  some  lesion  acquired  in  extra-uterine  life.  This  condition 
illustrates  one  of  the  difficulties  attending  the  classification  of  diseases 
ui)on  an  etiological  basis.  It  is  much  simpler  to  describe  the  clinical 
manifestations  seen  in  mental  deficiency,  and  then  to  enumerate  the 
various  causes  which  may  produce  this  condition.  Nevertheless  the 
most  typical  cases  of  mental  deficiency  are  due  to  congenital  develoj>- 
mental  anomalies,  and  for  this  reason  the  condition  is  best  described 
under  this  etiological  heading.  Other  conditions  which  from  the 
symptomatic  point  of  view  have  been  described  as  separate  diseases, 
also  appear  under  defective  cerebral  development  as  particular 
manifestations.  Among  these  conditions  is  one  which  has  been  called 
by  various  names,  such  as  cerebral  paralysis  of  itUra-ulerine  origin^ 
congenital  spastic  diplegia,  paraplegia,  or  hemiplegia.  Aficrocephalus 
also  is  usually  described  as  a  separate  disease  from  the  clinical  stand- 
point.   All  of  these  conditions  belong  in  the  same  etiological  group. 

ETIOLOGY. — All  that  is  positively  known  of  the  etiology  of 
defective  cerebral  development  is  that  the  lesion  is  produced  during 
intra-uterine  life.  The  ultimate  causes  are  those  of  the  congenital 
malformations  in  general,  which  are  wholly  imknown.  It  has  been 
fairly  well  established  that  congenital  malformations  may  arise  in 
two  ways,  first,  from  a  fault  in  fetal  development  affecting  the  forma- 
tion of  the  tissues,  and  second,  from  intra-uterine  disease  affecting 
tissues  already  formed.  In  conditions  of  defective  cerebral  develop- 
ment, the  relation  of  the  various  lesions  found  to  known  facts  in 
embryology  is  less  definite  and  clear  than  in  many  other  varieties 
of  malformation.  It  is  therefore  impossible  to  know  how  great  a 
part  is  played  by  a  purely  developmental  anomaly  on  the  one  hand, 
and  by  intra-uterine  disease  on  the  other.  It  is  quite  probable  that 
in  some  cases  one  factor  is  operative,  in  other  cases  the  other,  and 
in  still  other  cases  both  combined. 

It  is  known,  however,  that  there  is  in  many  cases  of  defective 
cerebral  development  a  strong  hereditary  influence.  This  shows 
itself  not  only  in  the  existence  of  a  similar  condition  in  the  parents 
or  in  other  members  of  the  same  generation,  but  also  at  times  in  the 
existence  in  the  parents  of  other  fomis  of  disturbance  of  the  nervous 
system,  such  as  epilepsy,  hysteria,  and  the  various  forms  of  insanity. 
At  times  there  is  a  history  of  syphilis  or  alcoholism  in  the  parents, 
which  is  strongly  suggestive  of  intra-uterine  disease  as  the  chief 
factor  in  the  production  of  the  defective  development  of  the  brain. 
Sometimes  there  is  a  history  of  consanguineous  marriage.  At  all 
events  heredity  is  the  only  important  etiologic  factor  of  which  there 
is  any  definite  evidence.  It  is  possible  also  that  a  great  variety  of 
conditions  beside  alcoholism  and  syphilis,  which  may  affect  the  health 
of  the  mother  during  pregnancy,  may  be  factors  in  producing  a  defec- 
tive development  of  the  brain  of  the  offspring. 
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PATHOLOGICAL  ANATOMY.— The  pathological  changes  which 
are  found  in  the  brains  of  defectives  show  a  great  variety  both  in 
character  and  in  degrees  of  severity.  There  may  be  a  defective 
development  of  any  portion  of  the  brain,  which  is  dearly  visible 
macroscopically.  The  affected  portions  show  a  greater  or  less  degree 
of  atrophy,  or  one  or  more  lobes  may  show  failure  of  development, 
or  there  may  be  portions  of  the  cortex  of  variable  extent  which  show 
poorly  developed  convolutions  and  shallow  sulci.  A  detailed  enumera- 
tion of  all  the  anatomical  conditions  foimd  in  these  congenital  ano- 
malies is  not  of  practical  importance.  One  or  two,  however,  deserve 
particular  mention. 

In  some  cases  no  pathological  changes  can  be  discerned  macro- 
scopically. In  this  condition,  which  has  been  described  imder  the 
term  agenesis  corticalis,  the  size,  weight  and  macroscopic  appearance 
of  the  brain  are  normal,  but  the  microscope  shows  a  more  or  less 
complete  arrest  of  development  of  the  nerve  cells  of  the  cortex.  When 
this  condition  involves  the  motor  areas,  it  can  be  readily  seen  how 
congenital  spastic  paralysis  would  result. 

In  some  cases  the  lesion  is  what  has  been  described  as  porencephalus. 
There  is  an  acquired  form  of  porencephalus  which  is  one  of  the  late 
results  of  meningeal  hemorrhage,  but  the  congenital  form  is  one  of 
the  lesions  associated  with  the  symptom  complex  of  defective  cerebral 
development.  The  lesion  consists  in  a  large  depression  in  some  part 
of  the  brain  with  the  surrounding  parts  well  developed.  The  hole 
may  involve  the  whole  lobe  and  may  be  deep  enough  to  reach  the 
lateral  ventricles. 

MiCROCEPHALUS. — This  is  the  particular  lesion  which  is  best  known 
in  connection  with  the  developmental  anomalies  of  the  brain,  and 
under  a  classification  upon  an  anatomical  basis  it  is  usually  regarded 
as  a  separate  disease.  The  lesion  consists  of  an  arrested  growth  of 
the  brain  with  a  premature  ossification  of  the  skull,  the  result  being 
a  head  which  is  much  smaller  than  the  normal.  Microcephalus  has 
often  been  regarded  as  being  due  to  premature  ossification  of  the  skull, 
the  arrested  development  of  the  brain  being  secondary.  It  is  prob- 
able, however,  that  this  view  is  entirely  wrong,  and  that  the  primary 
lesion  is  a  defective  development  of  the  brain,  to  which  premature 
ossification  of  the  skull  is  secondary.  This  view  explains  why  the 
operation  of  craniectomy,  once  thought  promising  in  the  treatment 
of  microcephalus,  has  been  abandoned. 

SYMPTOMS. — ^The  principal  symptoms  of  defective  cerebral 
development  are: 

1.  Mental  deficiency 

2.  Spastic  paralysis 

Either  of  these  conditions  may  exist  alone  or  both  may  be  com- 
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bined.  If  the  lesion  involves  only  the  motor  areas  of  the  brain,  the 
result  will  be  some  form  of  congenital  cerebral  paralysis  without 
mental  deficiency.  If,  on  the  other  hand,  the  lesion  spares  the  motor 
areas  of  the  brain,  the  result  will  be  a  varying  degree  of  mental  de- 
ficiency without  spastic  paralysis.    Many  defectives  are   entirely 

Fig.  jtS 


Microcephalic  idiot,  lo  years  old 


without  stigmata  suggesting  disease  of  the  upper  motor  tracts.  On 
the  other  hand,  in  many  other  defectives  the  coexistence  of  a  spastic 
paralysis  is  one  of  the  most  important  points  in  the  diagnosis  of  the 
cause  of  the  defective  mentality.  The  symptoms  of  mental  defidency 
and  of  congenital  cerebral  paralj^is  will  be  described  separately, 
although  it  must  be  remembered  that  they  are  often  combined. 

Mental  Deficiency. — There  are  all  grades  of  mental  deficiency. 
The  term  idiocy  is  applied  to  a  condition  in  which  mental  devdt^ 
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ment  is  never  beyond  that  of  the  normal  child  of  two  years.  The 
term  imbecUUy  is  applied  to  a  slightly  higher  grade  in  which  the 
degree  of  mentality  finally  attained  is  not  beyond  that  of  the  average 
child  of  seven  years.  The  term  moron  is  applied  to  children  whose 
mentality  does  not  reach  a  higher  degree  than  that  of  average  chil- 
dren of  twelve  years.  There  are  still  milder  grades  of  mental  de- 
ficiency which,  however,  cannot  be  recognized  in  children,  but  which 
are  recognized  by  certain  peculiarities  of  psychic  development  which 
manifest  themselves  in  yoimg  adult  life.  These  cases  are  spoken  of 
as  high  grade  imbeciles. 

The  description  of  all  these  diflferent  grades  of  mental  deficiency 
would  occupy  more  space  than  can  be  allotted  to  it  in  a  general  text- 
book. I  shall  content  myself  with  a  description  of  typical  cerebral 
idiocy. 

The  symptoms  of  idiocy  vary  according  as  the  individual  represents 
a  high  or  a  low  grade  of  this  condition.  An  idiot  may  have  a  large 
head  from  hydrocephalus,  or  a  small  head  from  microcephalus. 
Again,  idiots  may  have  normally  developed  crania  both  as  to  size 
and  as  to  shape.  In  the  lower  grades  there  is  often  some  physical 
malformation  in  connection  with  the  mental  impairment.  The 
temperament  may  be  violent  or  good-natured,  the  mood  often  alter- 
nating. The  sense  of  morality  is  wholly  lost.  Extreme  mischievous- 
ness  or  even  cruelty  to  animals  and  other  children  may  be  an  early 
indication  of  the  perverted  nature  of  the  child.  In  the  more  severe 
cases  of  idiocy  there  is  considerable  incoordination  of  the  limbs,  and 
the  movements  of  the  child  are  awkward  and  irregular.  In  many 
cases  the  speech  is  almost  unintelligible.  The  idiot  does  not  take 
notice  of  surrounding  objects  as  does  the  normal  child,  and  even 
when  the  sight  and  hearing  are  perfectly  normal  the  impressions  made 
on  the  senses  are  deadened.  Epileptiform  convulsions  very  conunonly 
accompany  idiocy,  and  play  a  most  important  part  in  the  general 
condition  of  the  patient. 

The  symptoms  which  are  usually  met  with,  and  which  enable  us 
to  diagnose  a  pronounced  case  of  idiocy,  are  the  characteristic  ex- 
pression, the  occasional  presence  of  strabismus,  the  drooping  head, 
the  drooling,  and  the  lack  of  all  idea  of  cleanliness.  Sometimes  the 
child  is  so  limp  that  he  is  unable  to  bear  his  weight  at  all,  or  will  stand 
held  by  the  hands,  with  his  feet  apart,  his  knees  bent,  and  his  trunk 
leaning  forward.  The  whole  body  sways  to  and  fro  with  an  oscillat- 
ing movement  and  absence  of  equilibrium.  When  able  to  walk  alone 
he  walks  in  a  staggering,  uncertain  way,  and  falls  easily.  In  many 
cases,  however,  the  child  cannot  even  sit  up  alone.  The  muscles  of 
the  neck  are  often  so  weak  that  the  head  falls  over  on  one  shoulder 
or  forward  on  the  chest.  The  vertebral  column  fails  to  support  the 
trunk  and  bends  to  a  marked  degree,  and  all  the  muscles  are  feeble 
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and  comparatively  useless.  Lack  of  p>ower  of  attention  and  lack 
of  memory  exist  in  all  cases,  and  in  the  higher  grades  are  often  the 
most  prominent  symptoms. 

Milder  grades  can  only  be  recognized  by  a  comparison  between 
the  mental  development  of  the  patient  and  that  of  an  average  child 
of  the  same  age.  It  is,  however,  an  essential  feature  in  the  clinical 
picture  of  a  defective  that  he  is  not  merely  backward  but  abnormal. 
His  condition  never  is  that  of  a  normal  child  of  a  younger  age,  but 
as  he  becomes  older  the  abnormal  characteristics  of  his  character 
and  mental  processes  become  more  and  more  apparent.  Prolonged 
observation  is  often  required  to  distinguish  between  simple  backward 
development  and  mental  deficiency.  Specialists  in  the  subject  have 
developed  various  tests  by  which  the  mental  capacity  of  children 
can  be  estimated  and  standardized.  This,  however,  is  a  matter  for 
the  specialist,  as  is  also  the  training  of  these  defectives.  The  pedi- 
atrist  and  general  practitioner,  however,  must  be  in  a  position  to 
recognize  the  abnormal,  to  distinguish  mental  deficiency  due  to  organic 
disease  from  simple  retarded  development,  and  to  trace  mental 
deficiency  to  its  cause. 

In  judging  the  mental  development  of  a  given  child  in  reference 
to  its  age  one  will  find  the  following  summary  of  the  normal  state  of 
development  in  the  early  months  of  life  very  helpful.  It  is  taken 
from  Church  and  Peterson's  **  Nerv^ous  and  Mental  Diseases,"  and 
was  abstracted  by  them  from  Pryer's,  "  The  Mind  of  the  Child." 

First  Month. — Sensitive  to  light  as  early  as  first  and  second  days. 
Pleasure  in  light  of  candle  and  in  bright  objects  on  eleventh  day. 
Hears  on  fourth  day.  Discriminates  sounds  last  two  weeks  of  month. 
Starts  at  gentle  touches  second  and  third  days.  Sensibility  to  taste 
about  end  of  first  week.  Strong-smelling  substances  produce  mimetic 
movements  at  birth.  Pleasure  first  days  in  nursing,  in  bath,  in  sight 
of  objects.  Discomfort  first  days  from  cold,  wet,  himger,  tight 
clothing.  Smiles  on  twenty-sixth  day.  Tears  on  twenty-third 
day.  Vowel-sounds  in  first  month.  Memory  first  active  as  to  taste 
and  smell,  then  as  to  touch,  sight,  hearing.  Incoordinate  movements 
of  eyes.  Sleeps  two  hours  at  a  time,  and  sixteen  hours  in  twenty- 
four.     Reflexes  active. 

Second  Month, — Strabismus  occasionally  imtil  end  of  month. 
Recognizes  human  voices;  turns  head  toward  sounds.  Pleased  with 
music  and  with  human  face.  Sleeps  three,  sometimes  five  or  six 
hours.  Laughs  from  tickling  at  eighth  week.  Clasps  with  its  four 
fingers  at  eighth  week.  First  consonants  from  forty-third  to  fifty- 
first  days  (am-ma,  ta-hu,  go,  ara). 

Third  Month, — SLxty-first  day,  cry  of  joy  at  sight  of  mother  and 
father;  eyelids  not  completely  raised  when  child  looks  up.    Accom- 
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modates  at  ninth  week.    Notes  sound  of  watch  at  ninth  week;  listens 
with  attention. 

Fourth  Month. — ^Eye-movements  perfect.  Objects  seized  are  moved 
toward  the  eyes.  Grasps  at  objects  too  distant.  Joy  at  seeing  self 
in  mirror.  Contraposition  of  thumb  in  grasping  at  fourteenth  week. 
Head  held  up  permanently.  Sits  up  with  back  supported  at  four- 
teenth week.    Beginning  to  imitate. 

Fifth  Month. — Discriminates  strangers.  Looks  inquiringly;  pleas- 
ure in  cnmipling  and  tearing  newspapers,  pulling  hair,  ringing  a  bell. 
Sleeps  ten  to  eleven  hours  without  food.    Desire  shown  by  stretching 

out  arms.    Seizes  and  carries  obiects  to  mouth.    Consonants  1  and  k. 

•  ^ 

Sixth  Month. — Raises  self  to  sitting  posture.  Laughs,  and  raises 
and  drops  arms  when  pleasure  is  great.  "  Crows  "  with  pleasure. 
Compares  image  of  father  in  mirror  with  original. 

Seventh  Month. — ^Astonishment  shown  by  open  mouth  and  ey^s« 
Recognizes  nurse  after  four  weeks'  absence.  Sighs.  Imitates  move- 
ments of  head,  of  pursing  lips.  Averts  head  as  a  sign  of  refusal. 
Places  himself  upright  on  lap. 

Eighth  Month. — ^Astonishment  at  new  sounds  and  sights;  at  imita- 
tions of  cries  of  animals. 

Ninth  Month. — Stands  on  feet  without  support.  More  interest 
shown  in  things  in  general.  Strikes  hands  together  with  joy.  Shuts 
eyes  and  turns  head  away  w^en  something  disagreeable  is  to  be  en- 
dured. Fear  of  dog.  Turns  over  when  laid  face  downward.  Turns 
head  to  light  when  asked  where  it  is.  Questions  imderstood  before 
child  can  speak.    Voice  more  modulated. 

Tenth  Month. — Sits  up  without  support  in  bath  and  carriage. 
First  attempts  at  walking  at  forty-first  week.  Beckoning  imitated. 
Missed  parents  in  absence,  also  a  single  nine-pin  of  a  set.  Cannot 
repeat  a  syllable  heard.  Monologues  and  hints  at  imitation  (ma, 
pappa,  tatta,  appapa,  baba,  tata,  pa,  rrrr,  rrra). 

Eleventh  Month. — Screaming  quieted  by  "  sh."  Sitting  becomes 
habit  for  life.  Stands  without  support.  Stamps.  Syllable  cor- 
rectly repeated.  Whispering  begins.  Consonants  b,  p,  t,  d,  m,  n, 
r,  1,  g,  k,  vowel  a  most  used,  u  and  o  rare,  i  very  rare. 

Twelfth  Month. — Pushes  chair.  Can  not  raise  self  or  walk  without 
help.     Obeys  command.     Gives  the  hand. 

Thirteenth  Month. — Creeps.  Shakes  head  in  denial.  Says  papa 
and  mamma.    Understands  some  words  spoken. 

Fourteenth  Month. — Can  not  walk  without  support.  Raises  him- 
self by  chair.    Imitates  coughing  and  swinging  of  arms. 

Fifteenth  Month. — Walks  without  support.  Laughs,  smiles,  gives 
a   kiss   on   request.    Repeats   syllables.    Understands   ten   words. 
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SixleetUh  Month. — Runs  alone.    Falls  rarely. 

Seventeenth,  Eighteenth;  and  Nineteenth  Months. — Sleeps  ten  hours 
at  a  time.  Associates  words  with  objects  and  movements.  Blows 
horn,  strikes  with  hand  or  foot,  gives  leaves  to  stag,  waters  flowers, 
puts  stick  of  wood  in  stove,  washes  hands,  oombs  and  brushes  hair, 
and  other  imitative  movements. 

Twentieth  to  Twenty-fourth  Montfts. — ^Marks  with  pencil  on  paper, 
whispers  in  reading  newspaper.  Very  few  expressions  of  hJs  are 
recognizable.  Executes  orders  with  surprising  accuracy.  Tries  to 
sing  and  beat  time  and  dance. 

Twenty-fifth  to  Thirtieth  Month. — Distinguishes  color  correctly. 
Sentences  of  several  words.  Begins  to  climb  and  jump  and  to  ask 
questions. 

Thirtieth  to  Fortieth  Month. — Goes  up-stairs  without  help.  Sen- 
tences correctly  applied.  Clauses  formed.  Words  distinctly  spoken, 
but  influence  of  dialect  appears.  Questioning  repeated  to  weari- 
ness. Approximates  manner  of  speech  to  that  of  family  more  and 
more. 

Spastic  Paralysis. — When  this  is  seen  as  a  symptom  of  con- 
genital cerebral  defect,  it  is  of  the  same  general  type  as  is  seen  with 
acquired  lesions  involving  the  upper  motor  segment.  Loss  of  power, 
while  present,  is  not  usually  the  most  prominent  symptom.  The 
most  marked  symptom  is  usually  a  tonic  spasm  of  the  muscles.  The 
extent  of  the  paralysis  is  very  variable.  It  is  usually  diplegic  or 
paraplegic.  While  it  may  exist  alone,  it  is  usually  combined  with 
mental  deficiency.  The  early  diagnostic  symptoms  are  paralysis, 
rigidity,  and  occasionally  convulsions.  There  may  be  changes  in 
the  pupils  and  nystagmus.  It  must  be  remembered  that  at  times 
the  paralysis  which  accompanies  defective  cerebral  development, 
instead  of  being  of  a  rigid  spastic  character,  consists  in  a  general 
flaccid ity  of  the  muscles.  This  type  is  only  seen  in  cases  with  pro- 
nounced mental  deficiency. 

DIAGNOSIS. — Defective  cerebral  development  must  be  differ- 
entiated from  other  conditions  characterized  by  deficient  mentality, 
and  also  from  other  conditions  characterized  by  cerebral  paralysis. 
The  conditions  characterized  by  defective  mentality  are  (i)  idiocy 
from  an  acquired  cerebral  lesion;  (2)  cretinism;  (3)  mongolian  idiocy; 
(4)  amaurdtic  family  idiocy,  (5)  retarded  mental  development. 

Idiocy  from  an  Acquired  Cerebral  Lesion. — As  the  symptom  com- 
plex in  the  diseases  of  the  brain  depends  more  upon  the  anatomical 
lesions  than  upon  cause,  there  is  no  essential  difference  in  the  clinical 
picture  presented  by  congenital  and  acquired  disease  of  the  brain. 
The  physician  must  first  differentiate  the  conditions  which  are  really 
due  to  an  extensive  organic  lesion  of  the  brain  from  such  conditions 
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as  cretinism  and  mongolian  idiocy  in  which  the  mental  deficiency 
is  due  to  other  causes.  Having  done  this,  the  separation  of  the 
congenital  and  acquired  cases  depends  entirely  uj)on  whether  or  not 
there  is  a  history  of  a  previous  disease  adequate  to  produce  a  wide- 
spread organic  cerebral  lesion.  In  all  cases  in  which  there  is  no  such 
history,  it  is  best  to  assume  that  the  mental  deficiency  is  due  to  a 
congenital  developmental  anomaly.  When  there  is  a  history  of 
pre-existing  disease^  it  must  be  of  such  a  character  as  to  produce 
widespread  damage  to  the  cerebral  tissues.  Many  acquired  organic 
diseases  of  the  brain  are  of  so  local  a  character  that  they  do  not 
result  in  defective  mentality,  but  only  in  some  anomaly  of  motor  or 
sensory  function.  The  disease  which  most  often  produces  defective 
•mentality  and  a  clinical  picture  which  precisely  resembles  that  seen 
in  congenital  defective  cerebral  development,  is  meningitis.  Acute 
encephalitis  is  another  possible  cause.  Hemorrhage  most  often 
produces  only  local  manifestations,  but  occasionally  a  meningeal 
hemorrhage  is  followed  by  porencephalus  and  interference  with  mental 
development.  Hydrocephalus  is  an  obvious  cause  of  mental  deficiency 
of  organic  origin. 

Cretinism, — Cretinism  is  distinguished  from  deficient  mentality  of 
organic  origin  by  its  other  characteristic  manifestations,  such  as  the 
shortening  of  the  limbs,  and  the  thickening  of  the  skin  and  mucous 
membranes.  Furthermore,  cretinism  is  never  accompanied  by  any 
spasm,  paralysis,  or  signs  of  cerebral  irritation.  If  any  such  symptoms 
are  present  they  may  be  considered  as  stigmata  of  an  organic  lesion 
of  the  brain,  and  cretinism  can  be  excluded  as  a  cause  of  the  de- 
ficient  mentality. 

Mongolian  Idiocy. — ^The  same  considerations  apply  to  mongolian 
idiocy.  This  condition  is  recognized  by  the  characteristic  appear- 
ance of  the  child  and  by  the  absence  of  any  stigmata  of  organic  dis- 
ease of  the  brain. 

Amaurotic  Family  Idiocy. — ^While  this  condition  is  characterized 
by  idiocy  combined  with  spastic  paralysis  of  all  four  extremities,  it 
is  distinguished  from  cerebral  defect  of  developmental  origin  by 
the  fact  that  it  is  invariably  characterized  by  blindness  from  optic 
nerve  atrophy  and  by  the  peculiar  cherry-red  macula  lutea.  Fur- 
thermore, development  is  usually  normal  until  the  child  is  eight  or 
ten  months  of  age. 

Retarded  Mental  Development.  -VJt  should  be  very  careful  in  very 
young  children  not  to  confuse  slow  or  retarded  development  with 
defective  cerebral  development.  There  is  so  much  variation  in  the 
time  at  which  children  walk  and  talk,  that  a  delayed  development 
of  these  functions  must  not  be  considered  to  represent  a  condition 
of   mental   impairment.     Some   children   develop   so   slowly,    both 
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bodily  and  mentally,  that  they  appear  very  backward  in  comparisoa 
with  others  of  the  same  age.  Children  in  the  first  year  of  their  lives 
may  be  so  seriously  affected  by  some  grave  disease  that  their  develop- 
ment is  prevented  from  advancing  normally,  and  in  comparison  with 
other  children  of  the  same  age  they  may  be  far  below  the  usual  grade 
of  intelligence.  If,  however,  we  examine  this  class  of  cases  carefully, 
we  see  that,  although  they  are  very  backward  in  their  development, 
they  are  gradually  developing,  and  that  they  do  not  represent  the 
condition  of  complete  arrest  of  development  which  exists  in  mental 
deficiency  from  organic  disease.  Furthermore,  all  the  stigmata  of 
organic  disease  are  absent  in  simple  retarded  psychical  development. 
The  condition  is  simply  that  of  a  normal  child  of  a  younger  age, 
whereas  in  defective  cerebral  development,  the  mental  condition  of 
the  child  is  not  only  merely  backward^  but  abnormal. 

The  principal  point  in  differential  diagnosis  b  that  the  child  with 
retarded  development  presents  no  definite  abnormality.  He  is 
simply  backward  and  his  mental  condition  is  that  of  a  normal  child 
of  younger  age.  In  mental  deficiency  from  organic  disease  of 
the  brain,  development  is  not  only  retarded  but  soon  becomes  abnor- 
mal. Another  most  important  point  in  the  differential  diagnosis  is 
the  presence  of  any  stigmata  of  organic  disease  of  the  brain.  If 
there  is  any  paralysis,  rigidity,  spasm,  nystagmus,  abnormalities  of 
reflexes,  or  any  other  phenomenon  characteristic  of  disease  of  the 
motor  areas  of  the  brain,  simple  retarded  development  can  be  excluded 
and  the  diagnosis  must  be  defective  cerebral  development.  la 
short,  the  combination  of  mental  deficiency  with  any  form  of  con- 
genital  cerebral  paralysis  is  positively  diagnostic  of   this  disease. 

Spastic  Paralysis  from  Olher  Causes, — Cases  in  which  spastic 
paralysis  is  the  sole  clinical  manifestation  of  congenital  cerebral 
defect  must  be  differentiated  from  cases  in  which  spastic  paralysis 
is  due  to  other  causes.  The  essential  feature  in  the  diagnosis  of 
spastic  paralysis  from  defective  cerebral  development  is  its  congenital 
nature.  WTiile  it  may  not  be  apparent  immediately  after  birth,  its 
development  in  the  early  months  of  infancy  without  any  acute  con- 
dition which  could  act  as  a  cause,  is  sufficient  evidence  of  its  con- 
genital nature.  The  only  condition  with  which  it  is  likely  to  be 
confounded  is  the  spastic  paralysis  which  sometimes  follows  cerebral 
hemorrhage  of  the  newborn.  In  this  condition,  in  babies  who  survive 
the  first  weeks  of  life,  there  is  at  times  an  early  development  of  a 
spastic  paralysis.  The  paralysis  which  follows  cerebral  hemorrhage 
of  the  newborn  is  usually  of  a  hemiplegic  ty|>e,  while  the  paralysis 
of  defective  cerebral  development  is  in  the  majority  of  cases  either 
paraplegic  or  diplegic.  The  two  etiological  conditions  cannot,  how- 
ever, always  be  differentiated  from  one  another,  and  there  is  no  way 
of  distinguishing  defective  cerebral  development  with  qMistic  paralysis 
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as  the  sole  manifestation 'from  cases  in  which  spastic  paralysis  is  due 
to  intra-uterine  hemorrhage.  Such  a  distinction,  however,  is  entirely 
unnecessary  for  purposes  of  prognosis  and  treatment. 

PROGNOSIS. — If  the  diagnosis  of  congenital  defective  develop- 
ment of  the  brain  is  made,  the  prognosis  is  bad  in  so  far  as  recovery 
is  concerned.  This  is  obvious  from  the  nature  of  the  lesion.  A 
large  number  of  these  cases  die  during  infancy  from  the  various 
intercurrent  affections  to  which  infants  are  particularly  liable.  A 
certain  number  of  cases  survive  the  period  of  infancy,  and  in  them 
the  prognosis  is  remarkably  good  as  regards  life.  Indeed,  some  cases 
with  defective  cerebral  development  are  particularly  strong  physically, 
and  sometimes  even  in  infancy  their  nutrition  appears  to  be  better 
than  that  of  the  average  infant.  The  outlook  as  to  mental  improve- 
ment is  less  good.  In  one  sense  there  can  never  be  any  real  im- 
provement, for  the  underlying  condition  remains  unchanged.  On 
the  other  hand,  the  brain  normally  continues  to  develop  throughout 
childhood,  and  even  in  a  brain  handicapped  by  a  congenital  lesion, 
a  certain  amount  of  development  is  possible  in  the  imaflfected  por- 
tions. There  is  consequently  in  many  of  these  cases  a  progressive 
mental  development  which,  however,  never  reaches  the  normal. 
The  degree  of  mental  development  which  can  be  attained  in  these 
cases,  and  the  possibility  of  the  child  leading  a  future  life  which  is 
at  least  partially  useful,  depend  not  only  upon  the  extent  of  the 
lesion,  but  also  upon  the  skill  with  which  treatment  is  employed. 

The  prognosis  as  to  improvement  in  cerebral  paralysis  due  to  a 
lesion  acquired  in  uterine  life  is  bad.  A  certain  amount  of  improve- 
ment occurs  in  some  cases  as  the  child  grows  older. 

TREATMENT. — The  treatment  of  theSe  cases  is  entirely  by 
education  and  training.  It  is  never  a  matter  either  for  the  pediat- 
rist  or  for  the  general  practitioner,  but  requires  the  services  of  an 
expert.  There  are  many  schools  for  the  feeble-minded  in  which 
such  education  and  training  is  most  skilfully  carried  out.  Unfor- 
tunately most  of  these  institutions  are  continuously  full,  and  they 
are  not  adequate  to  care  for  all  the  defectives  which  are  found  among 
the  poorer  classes.  The  question  often  arises  as  to  the  age  at  which 
one  of  these  defectives  should  be  sent  to  an  institution.  The  diffi- 
culty which  attends  the  care  of  such  cases  often  makes  the  parents 
anxious  to  get  rid  of  the  defective  child.  Most  of  the  institutions 
for  the  care  of  these  children  are  so  full  that  they  cannot  take  patients 
simply  for  the  purpose  of  relieving  their  parents  of  their  care,  and 
they  must  confine  themselves  to  taking  patients  who  have  reached 
the  age  at  which  the  beginning  of  education  and  training  is  indi- 
cated. It  is  usually  difficult  to  do  much  with  these  children  imtil 
they  have  reached  the  age  of  six  years.     Consequently  in  the  majority 
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of  cases,  parents  must  be  told  that  it  is  impossible  to  get  the  child 
into  an  institution  until  it  has  reached  that  age  and  that  they  must 
do  the  best  they  can  with  its  care  imtil  then.  The  results  of  educa- 
tion and  training  in  the  hands  of  an  expert,  in  the  higher  grades 
represented  by  the  imbeciles  and  morons,  are  often  most  surpris- 
ingly good. 

MONGOLIAN  IDIOCY 

This  is  a  condition  characterized  by  mental  deficiency,  and  certain 
peculiar  physical  characteristics.  As  the  mental  deficiency  is  prob- 
ably due  to  defective  cerebral  development,  the  condition  would  be 
classified  as  a  type  under  that  heading  were  it  not  for  the  fact  that 
the  peculiar  physical  characteristics  of  the  disease  are  suggestive  of 
an  etiology  which  is  entirely  different  from  that  which  produces  the 
ordinary  congenital  malformations.  Under  this  view  the  defective 
development  of  the  brain  is  secondary  to  some  other  cause. 

ETIOLOGY. — The  cause  of  mongolian  idiocy  is  entirely  obscure. 
There  is  no  hereditar>^  factor  nor  any  evidence  of  the  influence  of 
syphilis  or  alcoholism  in  the  parents.  The  only  factor  which  has 
appeared  to  be  of  any  importance  is  the  age  of  the  mother.  In  the 
majority  of  cases  of  mongolian  idiocy,  the  mother  is  over  thirty-five 
years  of  age,  and  it  is  not  uncommon  in  such  families  for  all  the 
children  to  be  normal  except  the  last  child,  who  is  a  mongolian  idioL 
At  times,  however,  it  is  the  first  child  which  shows  this  condition, 
but  it  is  much  more  likely  to  be  either  the  first  or  the  last  child  than 
those  in  the  middle.  These  facts  would  suggest  that  the  cause  of 
mongolian  idiocy  is  closely  connected  with  the  reproductive  func- 
tion. Mongolian  idiots  have  been  described  by  some  writers  as 
**  exhaustion  products. '^ 

The  condition  is  not  uncommon ;  indeed  it  is  one  of  the  most  com- 
mon forms  of  mental  deficiency,  particularly  in  England  and  this 
country,  although  this  may  be  due  to  the  fact  that  it  has  attracted 
more  attention.  In  my  personal  experience,  the  condition  has  been 
more  frequently  encountered  than  either  defective  cerebral  develop- 
ment or  cretinism. 

PATHOLOGICAL  ANATOMY.— The  brains  of  mongoUan  idiots 
are  usually  somewhat  smaller  than  normal.  The  convolutions  are 
poorly  developed  and  the  cortex  is  apt  to  be  thin,  with  a  fewer  num- 
ber of  ganglion  cells  than  normal.  There  are  no  definite  localized 
lesions. 

SYMPTOMS. — The  mental  development  of  mongolian  idiots  is 
very  backward.  The  condition,  however,  appears  to  be  a  general 
retardation  of  development  rather  than  an  abnormality  of  develop- 
ment, such  as  is  seen  in  cases  of  defective  development.  Indeed^ 
were  it  not  for  the  physical  stigmata  of  the  disease,  the  condition 
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would  probably  be  diagnosed  as  retarded  cerebral  development  rather 
than  as  any  form  of  idiocy.  Mongols  often  do  not  hold  up  their 
heads  until  they  are  a  year  or  more  old.  They  may  not  walk  imtil 
they  have  reached  the  third  or  fourth  year.  Speech  is  greatly  re- 
tarded, but  the  majority  of  cases  learn  to  talk  to  some  extent,  although 
speech  is  seldom  normal.  While  there  is  a  certain  amount  of  varia- 
tion in  the  mental  development  finally  attained,  it  is  always  much 
below  the  normal,  and  the  majority  of  these  children  do  not  reach 
a  higher  degree  of  mental  development  than  that  seen  in  a  normal 
child  of  four  or  five  years.  These  children  are  restless,  inattentive, 
and  can  be  taught  only  with  the  greatest  difficulty. 

The  appearance  of  the  mongolian  idiot  is  so  characteristic  that 
it  can  be  seen  at  once  whence  this  form  of  idiocy  derives  its  name. 
The  face  has  a  peculiar  cast.  The  three  most  important  signs,  of 
which  the  first  two  are  always  present,  are  (i)  the  mongolian  slant 
of  the  eyes  the  outer  can  thus  being  higher  than  the  inner  canthus; 
(2)  the  broad  flat  bridge  of  the  nose;  (3)  overdevelopment  of  the 
epicanthic  fold,  causing  it  to  cover  up  the  angle  of  the  eye.  In  addi- 
tion to  these  very  characteristic  signs  there  are  others  which  are 
often  found,  but  which  are  not  constantly  present.  The  palpebral 
fissures  of  the  eyes  are  usually  narrow.  The  head  is  usually  one  or 
two  inches  below  the  normal  in  circumference.  The  muscles  are 
poorly  developed  and  the  ligaments  show  a  high  degree  of  relaxation, 
so  that  the  limbs  may  easily  be  placed  in  all  sorts  of  strange  and 
uncomfortable  positions.  The  tongue  may  be  prominent  and  pro- 
trude, as  in  the  cretin.  There  may  be  drooling  from  the  mouth 
or  a  nasal  discharge,  and  mouth-breathing  is  frequently  present. 
The  nasopharynx  is  small,  and  consequently  a  very  moderate  amount 
of  adenoid  growth  will  often  give  the  signs  of  nasal  obstruction. 
For  this  reason,  the  appearance  of  the  mongolian  idiot  is  often  attrib- 
uted simply  to  adenoids,  with  mental  dulness.  There  are  often  asso- 
ciated congenital  malformations,  particularly  congenital  disease  of 
the  heart.  In  the  last  six  mongolian  idiots  which  have  come  to 
autopsy  at  the  Infantas  Hospital,  congenital  cardiac  lesions  were 
found  in  four. 

DIAGNOSIS. — ^The  diagnosis  of  mongolian  idiocy  depends  upon 
the  peculiar  physical  characteristics  seen  in  this  disease.  When  a 
child  has  lived  to  be  old  enough  for  defective  mental  development  to 
become  apparent,  the  mongol  appearance  of  the  child  usually  gives 
an  easy  clew  to  the  cause  of  the  condition.  The  question  arises, 
however,  whether  mongolian  idiocy  can  be  recognized  from  the 
appearance  of  the  child  in  early  infancy  before  defective  mental 
development  becomes  definitely  recognizable.  Are  we  justified  in 
telling  parents  that  their  child  is  going  to  be  an  idiot  simply  because 
its  facies  presents  the  mongol  characteristics  in  early  infancy  ?    I 
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do  not  think  it  wise  to  tell  parents  of  the  suspicion  of  mongolian 
idiocy  until  they  themselves  have  noted  signs  of  defective  mental 
development,  although  it  may  be  wise,  when  the  physician  himself 
becomes  convinced  that  he  has  to  do  with  a  case  of  mongolian  idiocy, 
to  tell  some  member  of  the  family.  It  must  be  remembered  that 
infants  who  are  very  poorly  nourished,  or  who  show  a  more  or  less 
marked  degree  of  infantile  atrophy,  often  have  a  facies  which  more 
or  less  resembles  that  seen  in  mongolian  idiocy.  In  such  cases  the 
physician  should  not  make  a  diagnosis  of  mongolian  idiocy  until 
signs  of  defective  mentality  are  plainly  apparent.  When,  however, 
a  yoimg  infant  is  normal  in  every  other  respect,  but  presents  the 
mongol  appearance  in  early  infancy,  the  chances  are  strongly  in 
favor  of  its  being  an  idiot,  and  it  is  well  to  warn  some  member  of  the 
family  of  the  possibility  of  this  condition. 

When  defective  mentality  is  plainly  apparent,  the  diagnosis  is 
much  easier.  Cases  of  defective  mentality  from  organic  disease  of 
the  brain  do  not  show  the  mongol  characteristics.  The  only  con- 
dition which  presents  difficulty  in  differential  diagnosis  is  cretinism. 
Mongols  often  have  the  protruding  tongue  of  the  cretin,  and  marked 
shortening  of  the  fingers.  On  the  other  hand,  cretins  sometimes  show 
a  facies  which  is  suggestive  of  mongolian  idiocy.  The  differential 
diagnosis  depends  mainly  on  the  shortening  of  all  the  long  bones 
which  is  present  in  cretinism  but  absent  in  mongolian  idiocy,  and 
on  the  thickening  of  the  skin,  which  is  seen  in  cretinism.  Most 
cretins  do  not  have  the  mongolian  cast  of  countenance.  Further- 
more, the  cretin  is  much  more  apathetic,  and  shows  much  less  re- 
sponse to  his  surroundings  and  to  various  stimuli  than  does  the 
mongol.  In  doubtful  cases  the  therapeutic  test  with  thyroid  extract 
should  be  employed. 

PROGNOSIS. — The  outlook  in  mongolian  idiocy  is  not  only  bad 
as  to  mental  development  but  also  serious  as  to  life.  Mongolian 
idiots  show  a  singular  lack  of  resistance  against  infection.  Infec- 
tions which  in  normal  children  run  a  very  mild  course,  are  often  fatal 
in  the  mongolian  idiot,  and  these  cases  are  also  particularly  suscepn 
tible  to  tuberculosis.  The  majority  of  cases  die  as  a  result  of  infec- 
tion, either  in  infancy  or  in  early  childhood.  While  many  cases  of 
mongolian  idiocy  are  seen  in  infants'  hospitals,  few  cases  are  en- 
coimtered  which  are  more  than  eight  or  ten  years  old.  The  few 
cases  which  survive  remain  mentally  defective  throughout  life. 

TREATMENT. — No  treatment  is  of  avail  in  this  condition.  As 
compared  with  deficient  mentality  from  defective  cerebral  develop- 
ment, little  can  be  done  in  mongolian  idiocy  with  education  and 
training.  No  drug  or  glandular  extract  has  been  foimd  to  have  any 
influence  upon  the  condition. 


II.    MECHANICAL  INJURIES   FROM    EXTERNAL 

OR  INTERNAL  CAUSES 

TRAUMATIC  INJURIES 

The  majority  of  injuries  to  the  nervous  system  from  trauma  are 
of  surgical  rather  than  medical  interest.  The  eflfect  of  a  traumatic 
injury  upon  the  head  may  be  fracture  of  the  skull  with  the  resulting 
intracranial  hemorrhage  and  injury  to  the  nervous  tissue,  or  the 
shock  of  the  injury  may  produce  intracranial  hemorrhage  without 
fracture  of  the  bones.  Under  ^ch  circumstances  the  symptoms  are 
essentially  those  of  intracranial  hemorrhage,  which  will  be  described 
below. 

Traumatic  injury  to  the  spinal  cord  takes  place  usually  as  a  result 
of  fracture  or  dislocation  of  the  spine.  It  is  unnecessary  to  describe 
in  detail  the  clinical  manifestations  of  such  a  lesion,  which  show  no 
characteristics  peculiar  to  early  life.  The  distribution  of  the  paralysis 
and  disturbance  of  sensation  which  result  from  an  injury  to  the 
spinal  cord  varies  with  the  situation  of  the  lesion.  Traumatic  injury 
usually  involves  the  cord  as  a  whole,  rather  than  any  one  of  its 
particular  tracts,  and  for  this  reason  the  symptoms  are  both  paralysis 
and  absence  of  sensation.  In  any  localized  lesion  involving  the 
entire  thickness  of  the  cord  to  a  greater  or  less  degree  of  severity, 
the  paralysis  is  of  the  flaccid  type  in  the  muscles  supplied  by  the 
peripheral  nerves  arising  from  the  injured  portion  of  the  cord,  and 
of  the  spastic  type  in  the  muscles  supplied  by  the  peripheral  nerves 
arising  from  the  uninjured  portion  of  the  cord  below  the  site  of  the 
lesion.  The  disturbance  of  sensation  bears  an  obvious  anatomical 
relationship  to  the  situation  of  the  injury.  The  diagnosis  of  these 
traumatic  lesions  of  the  cord  is  obvious  from  the  nature  of  the  injury, 
and  the  existence  of  paralysis  and  disturbance  of  sensation.  The 
prognosis  is  always  grave  in  a  traumatic  injury.  Cases  of  broken 
neck  or  broken  back  with  an  injury  to  the  upper  part  of  the  cord 
are  usually  fatal.  When  the  injury  is  lower  down  the  prognosis 
varies  with  the  severity  of  the  lesion.  Severe  cases  with  complete 
paralysis  below  the  point  of  injury  may  live  a  long  time  in  a  help- 
less condition  with  absence  of  sensation  in  the  lower  extremities, 
and  incontinence  of  urine  and  feces.  Eventually,  in  spite  of  care, 
bed  sores  occur,  and  death  is  likely  to  take  place  as  a  result  of  general 
sepsis.    The  treatment  of  these  injuries  is  wholly  surgical. 

Traumatic  injuries  to  the  body  and  extremities  may  involve  the 
peripheral  nerves.     Rupture   of  the  nerves,  or  compression  of  the 
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nerves  in  the  callus,  often  takes  place  in  fractures,  with  resulting 
disturbance  of  function.  The  nerves  may  be  similarly  injured  in 
wounds.  The  prognosis  in  these  cases,  while  it  varies  somewhat 
with  the  nature  and  extent  of  the  lesion,  is  in  general  good.  Re- 
generation requires  considerable  time,  usually  at  least  six  months. 
In  some  cases  function  is  not  restored. 

One  condition  of  external  traumatic  injury  to  the  nervous  system 
is  treated  medically,  and  is  frequently  encountered  in  children  by 
the  general  practitioner.     This  condition  is  coficussion. 

CONCUSSION 

ETIOLOGY. — This  condition  is  due  to  a  fall  or  blow  upK>n  the 
head  which  is  sufficient  to  produce  a  temporary  disturbance  of  func- 
tion in  the  central  nervous  system,  but  which  is  insufficient  to  pro- 
duce grave  and  permanent  lesions  like  those  described  above.  It  is 
not  uncommon  in  older  children,  the  injury  usually  occurring  a^  a 
result  of  their  activities  in  play. 

PATHOLOGICAL  ANATOMY.— It  is  probable  that  the  injury 
produces  slight  or  transitory  lesions,  although  as  the  condition  is 
not  fatal  little  is  known  as  to  the  anatomical  cause  of  the  symptoms. 
There  may  be  only  a  brief  alteration  in  the  cerebral  circulation, 
giving  rise  to  very  transitory  s}'mptoms,  or  there  may  be  cerebral 
edema,  minute  hemorrhages,  or  slight  laceration  of  the  brain  tissue. 

SYMPTOMS. — The  usual  history  is  that  of  a  hard  bump  upon 
the  head,  either  from  a  fall  or  from  a  blow.  This  is  usually  followed 
either  by  an  alteration  of  consciousness  with  dizziness  and  some- 
times with  hallucinations  of  sight  and  hearing,  or  by  complete  loss 
of  consciousness.  This  condition  of  disturbed  consciousness  is  usu- 
ally only  transitory,  lasting  from  a  few  minutes  to  perhaps  half  an 
hour.  After  recovery  of  consciousness  the  child  usually  complains 
of  severe  headache  and  vomits  a  number  of  times.  Sometimes 
vomiting  is  obstinate  and  severe.  There  is  usually  no  fever;  the 
pulse  is  most  often  rapid,  but  in  severe  cases  may  be  slow,  this  prob- 
ably being  due  to  pressure  from  cerebral  edema.  There  may  be 
temporary  amnesia  and  aphasia.  The  symptoms  vary  in  duration 
according  to  the  severity  of  the  injury,  but  in  most  cases  the  child 
is  fully  convalescent  by  the  expiration  of  twenty-four  hours.  If 
symptoms  persist  longer  than  this,  a  more  serious  injury  should  be 
suspected,  and  a  careful  examination  should  be  made  for  paralysis 
and  for  other  evidences  of  disturbance  of  the  function  of  the  central 
nervous  system.  In  some  cases  epilepsy  has  developed  at  some 
time  after  such  an  injury,  this  being  evidence  that  the  injury  pro- 
duced some  permanent  organic  lesion. 

DIAGNOSIS. — During  the  stage  of  unconsciousness  it  is  unpos- 
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sible  to  know  whether  the  case  is  one  of  simple  concussion  or  whether 
there  is  some  serious  injury,  such  as  hemorrhage  or  extensive  lacera- 
tion of  the  brain  tissue.  A  careful  examination  should  be  made  for 
evidences  of  fracture  of  the  skull.  The  diagnosis  of  concussion  depends 
mainly  upon  the  absence  of  complete  loss  of  consciousness,  or  upon 
the  rapid  recovery  of  consciousness  which  is  seen  in  these  cases. 
During  the  subsequent  period  the  physician  must  have  in  mind  the 
possibility  of  a  more  serious  injury  and  should  make  a  most  careful 
examination  for  every  evidence  of  disturbance  of  nervous  function. 
The  existence  of  paralysis,  of  prolonged  unconsciousness,  of  disturb- 
ance of  respiration,  or  of  any  signs  pointing  to  a  localized  lesion  of 
the  brain  suggests  that  the  injury  is  more  serious  than  simple 
concussion. 

PROGNOSIS. — If  the  case  is  one  of  concussion  only,  the  prognosis 
is  good.  Recovery  is  usually  complete  as  to  the  function  of  the 
nervous  system,  although  in  a  few  cases  epilepsy  has  been  known  to 
develop  later. 

TREATMENT. — ^The  essential  of  treatment  in  these  cases  is  per- 
fect rest  and  quiet  in  a  darkened  room.  Hot  applications  may  be 
made  to  the  feet  and  abdomen,  and  an  ice-bag  should  be  applied  to 
the  head.  If  vomiting  is  severe  or  persistent,  sodium  bromide  may 
be  given  by  rectum  in  doses  proportioned  to  the  age  of  the  child. 
If  the  pulse  becomes  very  weak  and  rapid,  the  ordinary  measures  of 
stimulation  may  be  employed.  Treatment  should  be  continued  until 
all  symptoms  have  disappeared. 

INSOLATION 

(Heat  Stroke) 

Heat-insolation,  or  heat-stroke,  is  a  condition  apparently  repre- 
sented by  a  functional  disturbance  connected  with  the  cerebral 
circulation  and  produced  by  heat.  This  affection  in  varying  degrees 
of  severity  is  of  somewhat  frequent  occurrence  in  children,  and  is 
supposed  to  be  accompanied  by  a  hyperemia  of  the  meningeal  blood 
vessels  of  greater  or  less  intensity,  with  general  venous  congestion 
throughout  the  body.  It  is  met  with  most  commonly  in  the  middle 
period  of  childhood,  because  at  that  age  the  child  is  most  likely  to 
be  exposed  to  the  influences  which  produce  it. 

• 

SYMPTOMS. — The  clinical  picture  of  this  class  of  cases  i^,  as 
a  rule,  quite  characteristic.  The  child  has  perhaps  been  playing  on 
a  hot  summer's  day  somewhat  more  vigorously  than  usual,  possibly 
romping  with  an  older  child  of  more  highly  developed  nervous  re- 
sistance, getting  intensely  excited,  and  greatly  overtaxing  its  muscular 
strength.     It  may  be  that  it  has  been  exposed  to  the  direct  rays  of 
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the  mid-day  sun,  or  it  may  have  been  playing  in  some  covered  but 
heated  and  stifling  place.  The  child's  nurse,  noticing  the  extremely 
flushed  condition  of  its  face  and  head  and  its  excited,  sparkling  eyes, 
takes  alarm  and  hurries  it  to  its  home.  Intense  headache  soon  comes 
on,  and  in  a  few  hours  delirium  may  supervene.  The  skin  is  hot, 
dry,  and  reddened;  there  may  be  vomiting  in  the  beginning;  the 
carotids  and  temporal  arteries  throb  perceptibly.  The  heart's  action 
is  violent,  and  the  temperature  is  raised  to  i02°-i03°-i04°  F.;  the 
pulse  is  much  accelerated,  perhaps  140  to  150,  and  is  full,  but  usu- 
ally rhythmical.  The  conjunctivae  are  congested  and  the  pupils 
contracted.  Photophobia  to  a  greater  or  less  degree  is  almost  in- 
variably present.  Beyond  this  there  may  be  no  symptoms  except  a 
slight  amount  of  muscular  twitching,  and  in  some  cases  a  convulsion 
may  occur  if  the  temperature  runs  as  high  as  104°  to  105°  F.  The 
temperature,  however,  in  accordance  with  the  rule  in  this  disease 
as  in  others  which  occur  in  children,  does  not  always  produce  the 
same  or  equally  severe  symptoms.  Convulsions  may  occur  as  a 
very  common  form  of  nervous  explosion  when  fever  and  disturb- 
ance of  the  cerebral  circulation  are  present,  but,  as  a  rule,  this  symp- 
tom is  absent. 

PROGNOSIS. — We  should  be  careful  as  to  the  prognosis  given  in 
these  cases.  Although  they  often  simulate  closely  a  beginning  menin- 
gitis, yet  they  are  very  amenable  to  treatment,  and  should  therefore 
be  carefully  differentiated  from  that  disease.  In  very  severe  cases 
the  children  may,  of  course,  die  of  insolation. 

DIAGNOSIS. — The  diagnosis  from  meningitis  is  based  upon  the 
history,  the  milder  grade  of  the  symptoms,  except  the  headache, 
and  finally,  in  doubtful  cases,  on  the  rapid  recovery  and  speedy 
disappearance  of  the  fever. 

TREATMENT. — The  treatment  of  heat-insolation  with  severe 
symptoms  and  high  temperatures  should  be  prompt  and  vigorous. 
A  stimulating  enema  of  salt  solution,  one  teaspoonful  to  a  quart  of 
cold  water,  should  first  be  given.  The  child  should  then  be  placed 
upon  a  bed  protected  by  a  rubber  sheet  in  a  cool,  darkened  room. 
A  warm  mustard  pack  should  be  applied  to  the  lower  extremities, 
and  the  neck  and  chest  sponged  with  water  at  77°  F.  for  fifteen 
minutes  out  of  every  hour.  Leiter's  coil  should  be  applied  to  the 
head  with  water  at  41^  F.;  bromide  of  sodium  should  be  given,  5 
grains  every  hour  for  four  doses;  a  little  iced  milk  may  be  taken  if 
the  child  cares  for  it,  not  more  than  one  or  two  ounces  at  a  time; 
and  complete  rest  and  quiet  for  at  least  twenty-four  hours  are  usu- 
ally indicated.  Stimulants  by  mouth  and  subcutaneous  injection 
should  be  given  only  if  needed  for  severe  collapse.  The  child  should 
be  watched  carefully  for  some  days  and  not  allowed  to  play  actively 
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enough  to  get  heated.  Great  care  should  be  taken  for  the  rest  of 
the  summer  to  protect  the  child  from  the  direct  rays  of  the  sun,  as 
after  one  attack  the  cerebral  circulation  remains  in  a  very  sensitive 
condition  for  a  considerable  period. 

Mild  cases  occur  which  do  not  call  for  such  vigorous  treatment. 
Rest  in  bed,  small  doses  of  brandy  or  aromatic  spirits  of  ammonia, 
and  a  light  diet  of  milk  and  lime-water  are  all  that  is  required  in 
these  cases. 

CEREBRAL  HEMORRHAGE 

Intracranial  hemorrhage  is  seen  most  often  in  the  newborn,  either 
as  a  result  of  some  injury  during  intra-uterine  life,  or  more  com- 
monly as  a  result  of  some  injury  received  during  parturition.  Cere- 
bral hemorrhage  from  these  causes  plays  such  an  important  part 
in  the  diagnosis  of  the  diseases  of  the  newborn,  that  it  has  been 
described  in  that  division.  Sometimes,  however,  the  symptoms  are 
not  encountered  until  the  child  is  very  much  older,  and  in  such 
cases  it  is  difl5cult  to  know  whether  the  hemorrhage  took  place  in 
the  newborn  or  at  a  subsequent  period. 

Cerebral  hemorrhage  may  also  take  place  from  various  causes 
acting  during  extra-uterine  life.  In  the  majority  of  text-books  this 
condition  is  described  under  the  heading  of  cerebral  paralysis,  the 
latter  term  representing  a  symptom  complex  which  is  due  to  several 
different  causes  and  lesions.  The  two  principal  causes  of  cerebral 
paralysis  as  thus  described  are  cerebral  hemorrhage  and  acute  en- 
cephalitis. Other  less  common  causes  are  cerebral  thrombosis  and 
cerebral  embolism. 

ETIOLOGY. — The  most  common  immediate  cause  of  cerebral 
hemorrhage  developing  in  extra-uterine  life  is  trautna.  Nevertheless 
in  many  cases  there  is  no  definite  history  of  a  traumatic  injury,  the 
trauma  having  been  too  slight  to  be  noticed.  Furthermore,  cerebral 
hemorrhage  is  very  rarely  seen  after  the  first  five  years  of  life. 
Hemorrhage  is,  however,  seen  comparatively  often  in  the  first  five 
years  of  life,  although  at  this  age  the  conditions  leading  to  trau- 
matic injury  are  not  encountered  so  frequently  as  in  older  children. 
The  comparative  frequency  of  occurrence  of  hemorrhage  at  this  age 
can  only  be  accounted  for  by  the  presence  of  some  other  factor  con- 
nected with  the  age  of  the  patient,  which  so  increases  the  tendency 
toward  rupture  of  the  blood  vessels  that  a  comparatively  slight 
traumatic  injury  is  sufficient  to  produce  a  hemorrhage.  This 
can  only  be  the  increased  delicacy  and  susceptibility  to  shock 
of  the  meningeal  vessels  in  infancy  and  early  childhood.  It  is 
quite  probable  that  this  delicacy  of  the  blood  vessels  may  be 
increased  by  the  various  forms  of  disease  peculiar  to  this  period 
of    life,    although    in    many    cases    the    connection    is    not    very 
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close.  Besides  the  association  of  comparatively  slight  trauma  with 
delicate  meningeal  vessels,  a  certain  number  of  other  causes  have 
been  connected  with  the  occurrence  of  meningeal  hemorrhage.  Among 
these  are  pach>Tneningitis,  and  thrombosis  of  the  superior  longitu- 
dinal sinus.  Cerebral  hemorrhage  has  been  seen  as  the  result  of  the 
acute  hyperemia  produced  by  a  paroxysm  of  pertussis. 

PATHOLOGICAL  ANATOMY.— In  the  great  majority  of  cases 
the  hemorrhage  is  meningeal,  the  blood  usually  being  poured  out 
into  the  subarachnoid  space.  This  is  the  most  important  diflference 
between  the  cerebral  hemorrhage  of  early  life  and  of  adult  life. 

It  should  always  be  remembered  that  when  hemiplegia  in  a  child 
can  be  traced  to  cerebral  hemorrhage,  the  hemorrhage  is  not  into 
the  internal  capsule,  as  in  the  adult,  but  is  almost  invariably  into 
the  subarachnoid  space  over  the  convexity  of  the  brain.  This  dif- 
ference is  due  to  the  fact  that  arteriosclerosis,  the  most  common 
cause  of  cerebral  hemorrhage  in  adults,  is  not  seen  in  early  life.  The 
pathological  anatomy  of  these  meningeal  hemorrhages  is  the  same 
as  was  described  in  cerebral  hemorrhage  of  the  newborn.  There  is 
usually  a  more  or  less  extensive  pouring  out  of  blood  which  forms  a 
clot  of  variable  size  over  one  hemisphere  of  the  brain.  As  this  hemor- 
rhage usually  involves  more  or  less  of  the  cortical  motor  centers,  the 
result  is  paralysis.  Rare  cases  are  seen  in  which  the  hemorrhage 
takes  place  into  one  of  the  ventricles  or  into  some  other  part  of  the 
brain,  but  this  is  exceedingly  uncommon  in  the  acquired  form. 

The  later  results  of  hemorrhage  depend  upon  its  extent  and  upon 
how  great  is  the  pressure  injur>'  to  the  cells  of  the  cerebral  cortex. 
In  the  mildest  cases  the  extravasated  blood  is  entirely  absorbed 
without  leaving  behind  any  permanent  injury.  In  other  cases,  fibrous 
tissue  organization  takes  place  in  a  certain  portion  of  the  clot,  and 
this  may  result  in  a  more  or  less  constant  pressure  upon  and  irrita- 
tion of  the  motor  centers  of  the  cortex.  In  still  more  severe  cases, 
the  brain  tissue  is  so  injured  that  there  is  atrophy  of  the  motor  cells 
of  the  cortex,  this  being  followed  by  a  descending  degeneration  of 
the  pyramidal  tracts.  From  these  facts  it  may  be  seen  that  an  old 
hemorrhage  may  be  followed  either  by  no  s>Tnptoms,  by  symptoms 
of  cortical  irritation  without  permanent  paralysis,  or  by  permanent 
paralysis. 

SYMPTOMS. — The  symptoms  of  cerebral  hemorrhage  may  be 
divided  into  those  which  immediately  accompany  the  hemorrhage  and 
those  which  develop  later.  In  some  cases  the  early  symptoms  are 
unnoticed  either  because  they  o:cur  at  night  when  the  child  is  not 
under  observation,  or  because  they  are  too  slight  to  attract  attention. 
In  the  majority  of  cases  the  onset  is  sudden,  the  most  characteristic 
symptom  being  convulsions.     The  convulsions  in  cerebral  hemorrhage 
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usually  diflfer  from  those  characteristic  of  spasmophilia  and  of  reflex 
and  toxic  causes  in  that  instead  of  lasting  only  a  few  minutes,  they 
are  likely  to  be  severe  and  prolonged.  They  often  persist  for  half 
an  hour  or  an  hour,  and  sometimes  the  child  goes  into  an  eclamptic 
state  which  lasts  for  many  hours,  with  only  slight  remissions,  The 
convulsions  may  be  general.  In  some  cases,  however,  there  is  a 
tendency  toward  an  irregular  distribution  of  the  convulsive  move- 
ments, one  side  of  the  body  being  involved  more  than  the  other,  or 
the  face  or  one  limb  may  be  involved  more  than  other  parts  of  the 
body.  This  irregularity  of  distribution  is  a  very  important  diag- 
nostic sign,  when  present. 

Consciousness  is  usually  completely  lost  during  the  convulsions. 
Between  convulsions  consciousness  may  return,  or  the  child  may 
remain  unconscious.  In  severe  cases,  loss  of  consciousness  may 
persist  even  after  the  convulsions  have*  ceased.  In  mild  cases,  the 
convulsions  are  of  brief  duration  and  the  child  soon  returns  to  con- 
sciousness. In  addition  to  convulsions  and '  disturbance  of  con- 
-sciousness,  there  may  be  various  signs  of  irritation  of  the  motor 
areas  in  the  cortex,  such  as  twitching  of  the  limbs  and  dilatation  or 
contraction  of  the  pupils.  Fever  is  usually  entirely  absent,  this 
being  one  of  the  most  important  signs  in  the  differentiation  from 
acute  encephalitis.  In  some  cases  the  attack  is  ushered  in  by  scream- 
ing or  delirium.  Vomiting  is  not  uncommon.  It  should  never  be 
forgotten,  however,  that  the  symptoms  may  be  so  mild  as  entirely 
to  escape  attention. 

The  paralysis  may  become  evident  before  these  early  symptoms 
have  subsided,  or  may  follow  them  closely.  The  most  common 
type  is  hemiplegia.  This  is  usually  accompanied  by  a  unilateral 
facial  paralysis,  although  in  some  cases  only  the  arm  and  leg  are 
affected.  When  facial  paralysis  occurs,  the  upper  segment  of  the 
facial  nerve  is  not  involved,  so  that  the  eyes  can  be  closed  and  the 
brows  raised.  This  is  a  sure  sign  that  the  facial  paralysis  is  of  cen- 
tral and  not  of  peripheral  origin.  In  some  cases  there  is  monoplegia. 
Sometimes  the  arm  and  face  are  affected,  or  else  there  is  marked 
paralysis  of  the  leg,  with  very  little  paralysis  of  the  arm.  There  are 
all  sorts  of  variations  in  the  extent  of  the  paralysis,  but  the  essential 
point  is,  that  in  acquired  cerebral  hemorrhage,  the  type  is  almost 
invariably  hemiplegic.  Diplegia  and  paraplegia  are  only  seen  in  the 
cerebral  hemorrhage  of  the  newborn. 

On  examining  the  paralyzed  limb  we  find  a  resistance  to  passive 
motion,  the  deep  reflexes  are  exaggerated,  and  in  most  cases  there 
is  a  feeling  of  rigidity  on  the  paralyzed  side.  *  Slight  ankle  clonus 
is  often  present.  Sensation,  as  a  rule,  is  not  affected.  When  the 
child  has  come  out  of  its  stupor  and  the  convulsions  have  ceased,  it 
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may  be  found  to  be  aphasic,  but  aphasia  is  not  so  common  as  in 
the  cerebral  lesions  of  adults. 

The  paralysis  never  remains  as  extensive  as  it  is  when  it  first 
develops.  After  a  period  which  may  vary  from  one  to  two  weeks, 
the  patient  begins  to  show  an  increasing  use  of  the  paral}^^ed  limbs, 
usually  first  the  leg  and  then  the  arm.  Facial  paral>'^is,  if  present, 
passes  off  still  earlier.  Aphasia,  which  is  usually  seen  with  right 
hemiplegia,  may  sometimes  in  childhood  be  seen  when  the  paralysis 
is  on  the  left  side.  It  almost  invariably  disappears  within  a  few 
days.  In  infants  who  have  not  learned  to  walk,  this  function  is 
acquired  late,  and  there  may  be  various  peculiarities  of  gait,  usually 
a  dragging  of  one  leg.  In  older  children  who  have  been  able  to  walk 
before  the  attack,  the  power  of  walking  is  ordinarily  regained  after 
a  few  weeks,  although  there  is  usually  dragging  of  the  affected  leg. 
Recovery  in  the  leg  is  often  complete,  although  a  slight  halt  in  the 
gait  may  persist  permanently.  The  arm  usually  recovers  more  slowly 
than  the  leg,  and  in  many  cases  a  certain  amount  of  paralysis  becomes 
permanent.  In  still  other  cases,  recovery  is  complete  both  in  the 
arm  and  in  the  leg.  The  time  which  elapses  before  restoration  is 
complete,  or  the  limit  of  improvement  has  been  reached,  is  verj- 
variable. 

In  the  cases  in  which  paralysis  persists,  contractures  are  likely 
to  develop.  These  produce  various  deformities.  In  the  lower  ex- 
tremities contractures  lead  to  the  various  forms  of  tah'pes.  In  old 
cases  the  paralyzed  limbs  show  a  varying  amount  of  atrophy,  and 
there  is  more  or  less  rigidity,  which  is  sometimes  quite  marked. 
Athetosis  is  rarely  seen  as  a  sequela  of  cerebral  paralysis  from 
hemorrhage. 

In  the  majority  of  these  cases  of  acquired  cerebral  hemorrhage, 
the  mental  condition  is  wholly  normal,  this  being  in  marked  con- 
trast with  the  cases  in  which  cerebral  paralysis  is  due  to  defective 
development  of  the  brain,  or  to  cerebral  hemorrhage  of  the  new- 
bom.  If,  however,  the  hemorrhage  occurs  in  very  early  infancy,  it 
may  interfere  sufiiciently  with  the  development  of  the  brain  to  pro- 
duce impairment  of  the  mentality.  Epilepsy  is  not  uncommon  as 
a  sequela  of  cerebral  hemorrhage.  In  some  cases  the  convulsions 
are  general,  but  more  often  the  epilepsy  is  of  the  Jacksonian  type. 
The  sphincters,  of  course,  are  never  affected  in  cerebral  paralysis. 

DIAGNOSIS. — The  diagnostic  problem  which  confronts  the  physi- 
cian in  these  cases  varies  according  to  whether  he  sees  the  case  during 
the  period  of  onset  before  definite  paralysis  has  develoi>ed,  during 
the  period  of  paralysis  which  follows  the  onset,  or  at  a  later  period 
after  the  limit  of  improvement  has  been  reached.  In  the  period  of 
onset  he  is  confronted  by  a  condition  characterized  mainly  by  con- 
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vulsions  and  more  or  less  disturbance  of  consciousness.  He  must 
take  into  consideration  all  the  causes  which  may  produpe  such  a 
condition.  The  convulsions  whifch  are  due  to  spasmophilia  or  reflex 
disturbance  are  almost  always  of  briefer  duration  or  not  so  frequently 
repeated,  and  do  not  produce  a  notable  disturbance  of  the  conscious- 
ness except  during  the  actual  occurrence  of  the  convulsion.  The 
convulsions  which  in  children  sometimes  usher  in  an  acute  infection, 
are  not  usually  severe  or  prolonged,  and  can  be  excluded  by  the 
absence  of  a  marked  febrile  reaction.  When  convulsions  are  pro- 
longed and  repeated,  it  is  a  fairly  safe  conclusion  that  they  are  due 
not  to  a  secondary  disturbance  of  function  but  rather  to  some  acute 
organic  disease  of  the  brain.  Only  acute  diseases  need  be  considered, 
and  among  them  there  are  three  important  possibilities.  These  are 
(i)  hemorrhage;  (2)  acute  encephalitis;  (3)  acute  meningitis.  If 
there  is  fever,  while  hemorrhage  cannot  be  positively  excluded,  the 
probabilities  are  in  favor  of  the  lesion  being  either  acute  encepha- 
litis or  acute  meningitis.  The  differentiation  between  these  two  con- 
ditions will  be  discussed  later.  In  this  stage  the  physician  is  only 
justified  in  making  a  probable  diagnosis  of  cerebral  hemorrhage,  if 
the  condition  which  presents  itself  is  one  of  prolonged  convulsions 
with  disturbance  of  consciousness  and  without  fever.  A  history  of 
any  trauma  which  might  account  for  hemorrhage  makes  such  a 
diagnosis  fairly  positive. 

In  a  later  stage  of  the  disease  the  physician  is  confronted  by  the 
picture  of  a  cerebral  paralysis  with  a  history  of  an  acute  onset.  The 
only  form  of  meningitis  which  may  have  no  fever  at  the  onset  is 
the  tuberculous.  It  is  only  in  rare  cases  that  a  tuberculous  menin- 
gitis begins  with  convulsions,  and  still  more  uncommon  that  any 
form  of  meningitis  shows  so  early  a  development  of  paralysis  of  a 
hemiplegic  type.  Consequently  meningitis  can  usually  be  easily  ex- 
cluded in  this  stage  of  the  disease.  The  only  other  condition  which 
is  likely  to  cause  a  suddenly  developing  cerebral  paralysis  is  an  acute 
encephalitis.  In  the  majority  of  cases  an  acute  encephalitis  repre- 
sents simply  one  of  the  manifestations  of  poliomyeloencephalitis. 
The  differential  diagnosis  of  this  disease  has  already  been  discussed 
in  detail.  The  most  important  points  are  the  febrile  onset,  and 
the  fact  that  the  cerebral  paralysis  seen  in  the  encephalitic  form  of 
infantile  paralysis  is  rarely  of  a  definitely  hemiplegic  type,  but  is 
usually  monoplegic,  diplegic  or  paraplegic.  Cases  occur,  however, 
in  which  an  acute  encephalitis  not  due  to  the  microorganism  which 
produces  poliomyeloencephalitis  is  encountered  in  early  life.  Such 
cases  usually  appear  as  complications  of  one  of  the  recognized  acute 
infections.  The  paralysis  is  quite  as  likely  to  be  hemiplegic  as  it 
is  in  cerebral  hemorrhage.  The  principal  differentiating  point  is  the 
distinct  febrile  reaction  which  always  accompanies  the  acute  stage 
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of  any  form  of  encephalitis,  but  which  is  usually  entirely  absent  in 
cases  of  hemorrhage.  It  should  be  remembered  that  acute  encepha- 
litis is  a  more  common  cause  of  cerebral  paralysis  than  is  hemorrhage, 
and  unless  a  distinct  history  of  trauma  is  present,  a  diagnosis  of 
hemorrhage  can  only  be  made  when  there  is  a  complete  absence  of 
fever  during  the  onset  of  the  disease. 

When  the  patient  is  first  seen  at  a  still  later  stage,  an  etiological 
diagnosis  is  extremely  difficult.  In  this  stage  the  physician  is  con- 
fronted by  a  certain  amoimt  of  paralysis  and  rigidity  which  may  be 
confined  to  a  single  limb,  or  may  be  of  hemiplegic  distribution.  The 
rigidity,  the  increased  deep  tendon  reflexes,  the  comparatively  slight 
wasting,  the  normal  electrical  reactions  and  the  distribution  of  the 
paralysis,  usually  enable  one  easily  to  locate  the  lesion  in  the  cortex 
of  the  brain.  Consequently  it  is  easy  enough  to  make  a  diagnosis 
of  old  cerebral  paralysis.  Such  a  diagnosis  is  all  the  more  strength- 
ened if  Jacksonian  epilepsy,  or  choreic  or  athetoid  unilateral  move- 
ments be  present.  It  is  much  more  difficult,  however,  to  determine 
the  etiology  of  the  condition.  The  diagnosis  depends  entirely  upon 
how  accurate  a  history  of  the  acute  attack  can  be  obtained.  The 
considerations  which  are  used  in  making  a  diagnosis  are  the  same  as 
those  which  enter  into  the  differential  diagnosis  of  the  acute  stage 
of  the  disease.  Many  cases  are  encountered,  however,  in  which  all 
that  the  physician  can  find  is  the  slight  dragging  of  one  leg,  possibly 
combined  with  epilepsy.  In  these  cases  he  can  only  say  that  the 
condition  is  due  to  an  old  cerebral  lesion,  which  may  have  been  either 
hemorrhage  or  encephalitis. 

PROGNOSIS. — Cerebral  hemorrhage  occurring  in  extra-uterine 
life  is  very  much  less  frequently  fatal  than  is  either  the  cerebral 
hemorrhage  of  the  newborn  or  the  cerebral  hemorrhage  of  adults. 
In  cases  in  which  the  hemorrhage  is  due  to  slight  or  unnoticed  trauma, 
to  a  paroxysm  of  pertussis,  or  to  pachymeningitis  or  thrombosis, 
death  practically  never  occurs  as  a  result  of  hemorrhage.  A  fatal 
ending  is  only  seen  in  cases  caused  by  a  traumatic  injury  so  severe 
as  to  produce  fracture  of  the  skull  or  extensive  laceration  of  the 
cerebral  tissues.  As  to  the  paralysis,  there  is  wide  variation  in  the 
outcome.  In  individual  cases  there  is  always  marked  improvement. 
The  extent  of  the  improvement  finally  attained  depends  more  upon 
how  rapidly  it  begins  and  progresses  than  upon  the  extent  and  dis- 
tribution of  the  paralysis.  Facial  paralysis  usually  disappears  en- 
tirely. In  hemiplegia,  entire  recovery  may  occur,  but  usually  there 
is  left  at  least  a  slight  limp  or  dragging  of  a  leg.  In  other  cases, 
more  or  less  permanent  paralysis  remains  in  the  arm,  leg  or  both, 
with  eventual  contraction  and  deformity.  The  liability  to  the  sub- 
sequent development  of  epilepsy  must  always  be  remembered,  and 
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this  sequela  is  just  as  likely  to  be  encountered  in  mild  cases  which 
show  almost  complete  recovery  as  in  the  more  severe  ones.  In 
general,  we  can  say  that  if  after  a  few  weeks  there  is  marked  im- 
provement in  the  child's  ability  to  use  the  paralyzed  limbs,  the 
prognosis  is  fairly  good;  if  on  the  contrary  there  is  no  improvement 
for  months,  it  is  bad. 

TREATMENT. — During  the  acute  stage  characterized  by  con- 
vulsions or  other  signs  of  cortical  irritation,  the  child  should  be 
kept  absolutely  quiet  in  bed,  with  an  ice-bag  or  Leiter's  coil  applied 
to  the  head,  and  hot  applications  to  the  feet  and  abdomen.  Bro- 
mide should  be  freely  given  in  doses  proportioned  to  the  age  of  the 
child^  if  the  bromide  be  vomited,  it  should  be  given  by  rectum.  If 
the  convulsions  are  prolonged  and  severe,  and  resist  the  adminis- 
tration of  bromide,  inhalations  of  ether  should  be  given  from  time 
to  time,  according  to  the  severity  of  the  convulsions.  If  the  child 
tends  to  go  into  convulsions  as  soon  as  it  comes  out  of  ether,  a  dose 
of  chloral  may  be  given  in  addition  to  the  bromide.  The  doses  of 
sodium  bromide  and  chloral  appropriate  to  the  different  ages  have 
been  given  in  Volume  I,  page  170. 

During  the  stage  of  improvement  after  the  acute  symptoms  have 
subsided,  the  child  should  at  first  be  kept  quiet,  and  then  gradually  al- 
lowed to  resume  whatever  activity  is  possible.  Massage  is  useful 
in  this  stage,  but  electricity  has  not  given  sufficient  evidence  of  value 
to  warrant  its  use.  The  physician  should  make  sure  that  paralyzed 
limbs  are  kept  in  a  normal  position  to  prevent  the  occurrence  of 
early  contracture  and  deformity. 

After  the  limit  of  improvement  has  been  reached,  the  treatment  is 
orthopedic,  with  massage,  training,  apparatus,  and  sometimes  ten- 
otomy. 

CEREBRAL  THROMBOSIS 

The  most  common  form  of  cerebral  thrombosis  is  due  to  infection, 
and  this  condition  will  be  described  under  the  infectious  diseases  of 
the  nervous  system.  There  is  a  form  of  thrombosis  usually  described 
as  cachectic  or  marantic,  which  is  not  due  to  infection. 

ETIOLOGY. — This  form  of  thrombosis  is  usually  secondary,  occur- 
ring in  the  course  of  some  disease  which  has  produced  an  extreme 
reduction  of  the  child's  vitality.  It  is  seen  at  times  in  conditions  of 
infantile  atrophy,  extreme  anemia  or  exhausting  diarrhea,  and  some- 
times occurs  in  the  course  of  such  acute  infections  as  pneumonia, 
pertussis,  diphtheria,  nephritis  and  tuberculosis.  It  is  not  common. 
Cerebral  symptoms  often  occur  in  the  course  of  the  above  mentioned 
infections,  and  are  sometimes  wrongly  attributed  to  thrombosis;  in 
the  majority  of  cases  they  are  not  due  to  cerebral  thrombosis,  but  to 
irritation  of  the  cerebral  tissues  or  the  meninges  by  the  toxins  of  the 
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disease.  The  actual  cause  when  thrombosis  occurs  is  the  condition 
of  lowered  vitality,  leading  to  feebleness  of  the  circulation  and  an 
altered  condition  of  the  blood.  The  lesion  is  seen  more  often  in 
infancy  and  early  childhood  than  in  later  childhood  and  adult  life. 

PATHOLOGICAL  ANATOMY.— It  is-  the  sinuses  of  the  dura 
mater  which  are  usually  involved  in  cachectic  thrombosis.  The  most 
frequent  seat  of  the  lesion  is  the  superior  longitudinal  sinus.  Clots 
are  formed  which  fill  the  sinus  completely,  are  adherent,  and  some- 
times show  a  laminated  structure.  The  thrombosis  usually  extends 
from  the  sinus  into  the  veins  emptying  into  it.  The  condition  may 
be  complicated  by  hemorrhage,  or  the  brain  and  meninges  may 
simply  show  edema. 

SYMPTOMS. — The  symptoms  of  cachectic  thrombosis  unaccom- 
panied by  hemorrhage  are  few  and  uncertain  in  the  majority  of  cases 
in  which  this  lesion  is  found  post-mortem.  The  disease  is  often 
wholly  latent.  Even  when  s>Tnptoms  are  present,  they  are  not 
often  suflScienlly  characteristic  to  permit  a  diagnosis  during  life. 
The  s>Tnptoms  are  those  of  meningeal  or  cortical  irritation,  and  are 
indistinguishable  from  s>Tnptoms  produced  by  much  more  common 
conditions. 

PROGNOSIS, — ^The  prognosis  is  bad.  The  majority  of  cases  die 
in  the  course  of  a  few  days. 

TREATMENT. — In  view  of  the  impossibility  of  a  definite  diag- 
nosis, the  treatment  must  be  wholly  symptomatic. 

CEREBRAL  EMBOLISM 

This  condition  is  very  rare  in  early  life.  It  is  practically  only 
seen  as  a  complication  of  ulcerative  endocarditis.  The  symptoms 
are  much  like  those  of  cerebral  hemorrhage.  The  diagnosis  depends 
upon  the  association  of  the  symptoms  of  cerebral  hemorrhage  with 
ulcerative  endocarditis.  The  treatment  is  the  same  as  that  of  cere- 
bral hemorrhage. 

FACIAL  PARALYSIS 

This  name  applies  to  a  clinical  condition  due  to  a  variety  of  causes 
which  may  be  central  or  peripheral. 

ETIOLOGY. — Central  facial  paralysis  is  a  not  uncommon  symp- 
tom of  poUomyeloencephalitis.  In  this  disease  it  is  usually  but  not 
always  associated  with  paralyses  in  other  situations.  Central  facial 
paralysis  may  also  be  part  of  the  paralysis  which  occurs  as  a  result 
of  cerebral  ftemorrhage,  or  from  a  secondary  acule  encephalUis,  In 
these  conditions  it  is  usually  but  not  always  accompanied  by  hemi- 
plegia.   The  principal  diagnostic  point  in  the  differentiation  of  a 
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central  from  a  peripheral  facial  paralysis  is  that  in  the  former  only 
the  two  lower  segments  of  the  nerve  are  involved,  the  patient  being 
able  to  close  the  eye  and  to  wrinkle  the  brow,  while  in  peripheral 
facial  paralysis  all  three  segments  are  involved.  It  is  only  the  periph- 
eral form  which  is  due  to  a  traumatic  or  mechanical  lesion,  and 
therefore  only  this  form  will  be  considered  here. 

The  form  of  facial  paralysis  caused  by  an  injury  to  the  facial  nerve 
during  parturition  has  been  described  under  Diseases  of  the  Newborn. 
In  extra-uterine  life  the  facial  nerve  may  be  injured  in  any  one  of 
three  situations,  within  the  cranium,  in  the  bony  canal,  and  after 
its  exit  from  the  cranium.  Mechanical  injury  to  the  nerve  within 
the  cranium  may  be  due  to  the  pressure  of  a  cerebral  tumor ,  to  trauma 
in  fracture  of  the  skully  and  to  involvement  in  the  exudate  of  a  basilar 
meningitis. 

In  the  bony  canal  the  injury  to  the  facial  nerve  usually  comes 
as  a  result  of  disease  of  the  ear.  It  is  rarely  seen  with  acute  otitis, 
but  usually  occurs  as  a  result  of  a  chronic  otitis  with  caries  of  the 
petrous  portion  of  the  temporal  bone.  The  actual  injury  to  the 
nerve  is  mechanical  from  pressure  of  the  inflanmiatory  exudate. 

The  commonest  form  of  peripheral  facial  paralysis  is  that  due  to 
an  injury  to  the  nerve  after  its  exit  from  the  stylomastoid  foramen. 
The  usual  cause  is  exposure  to  cold,  which  produces  an  inflammatory 
exudate  in  the  sheath  of  the  nerve.  In  rare  cases  the  mechanical 
injury  comes  from  the  enlarged  parotid  of  mumps  or  from  an  en- 
larged lymphnode. 

PATHOLOGICAL  ANATOMY.— In  the  majority  of  cases  the 
injury  is  not  suflScient  to  cause  degeneration  of  the  nerve  fibres, 
the  functional  disability  being  caused  by  pressure  either  of  the  exu- 
date within  the  sheath  of  the  nerve,  or  of  something  outside  the 
nerve  sheath.  In  some  cases,  however,  the  injury  is  sufficient  to 
produce  degeneration  of  the  nerve  fibers.  This  may  even  take  place 
in  the  form  caused  by  exposure  to  cold. 

SYMPTOMS. — ^The  most  typical  form  is  that  due  to  exposure 
to  cold.  There  is  often  a  history  of  the  patient  being  exposed  to 
a  severe  draught  of  cold  air,  or  sleeping  in  a  draught.  I  have  seen 
the  condition  most  often  occur  when  the  child  has  slept  with  its  head 
near  the  crack  of  a  window  opened  at  the  bottom.  The  paralysis 
appears  suddenly  without  any  other  symptoms.  It  involves  the 
muscles  of  the  forehead,  cheek,  nose,  mouth,  and  those  about  the 
eye.  There  is  an  absence  or  diminution  of  the  normal  naso-labial 
fold  on  the  affected  side,  which  is  smooth,  and  the  child  is  unable 
to  wrinkle  the  forehead,  to  contract  the  eyebrows,  to  close  the  eye 
completely,  to  whistle,  to  blow,  or  to  wrinkle  up  the  side  of  the  face. 
The  mouth  is  drawn  toward  the  unaffected  side,  and  the  naso-labial 
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fold  on  that  side  is  deeper  than  normal.  When  the  i>aralysis  is  only 
partial,  it  may  not  be  noticeable  while  the  face  is  at  rest,  but  comes 
out  clearly  when  the  child  cries  or  attempts  to  alter  the  expression  of 
its  face.  Sensation  is  wholly  unaffected.  The  electrical  reactions  are 
the  same  as  those  seen  in  other  forms  of  neuritis,  but  vary  with  the 
severity  of  the  case.  In  the  milder  cases  in  which  the  symptoms 
are  due  only  to  pressure  without  degeneration  of  the  nerve  fibers, 
there  is  only  slightly  diminished  response  to  the  Faradic  current, 
and  the  reaction  of  degeneration  is  absent.  In  severe  cases  with 
injury  to  the  nerve  fibers,  the  reaction  of  degeneration  is  present. 

In  peripheral  facial  paralysis  due  to  other  causes,  the  physical 
signs  arc  the  same  as  in  the  form  due  to  exposure  to  cold,  the  other 
symptoms  being  those  of  the  underlying  disease  to  which  the  lesion 
of  the  facial  nerve  is  secondary. 

DIAGNOSIS.-  -Facial  paralysis  is  easily  recognized  by  inspection. 
Its  peripheral  character  is  recognized  by  involvement  of  the  upper 
segment  of  the  nerve.  The  diagnosis  of  its  cause  depends  upon  the 
history  of  the  case.  If  there  is  no  evidence  either  of  otitis  or  of  intra- 
cranial disease,  the  physician  should"  assume  that  a  peripheral  facial 
paralysis  is  due  to  exposure  to  cold. 

PROGNOSIS. — This  depends  upon  the  cause.  In  the  form  due 
to  exposure  to  cold,  the  majority  of  cases  recover  completely  within 
a  few  weeks.  Occasionally,  however,  a  case  of  this  type  is  encoun- 
tered in  which  complete  recovery  does  not  occur,  or  only  occurs  after 
many  months  of  treatment.  Such  exceptionally  severe  cases  can  be 
recognized  by  the  presence  of  a  more  or  less  marked  reaction  of  de- 
generation. The  prognosis  in  facial  paralysis  due  to  otitis  media  is 
somewhat  less  favorable.  While  many  cases  recover  completely,  in 
others  some  paralysis  is  permanent.  When  the  cause  is  some  intra- 
cranial lesion,  the  prognosis  is  that  of  the  underlying  disease. 

TREATMENT. — In  general  this  is  the  same  as  that  of  the  other 
forms  of  neuritis,  but  in  facial  paralysis  the  absence  of  pain  and 
of  acute  s>Tnptoms  permits  treatment  with  electricity  to  be  begun 
earlier  than  in  multiple  neuritis.  Faradism  should  be  used.  Strych- 
nin is  much  used  in  these  cases,  but  it  is  very  doubtful  whether  it 
has  any  specific  influence.  Mild  cases  will  recover  spontaneously 
without  treatment,  but  it  is  best  to  use  electricity  in  every  case 
which  shows  a  reaction  of  degeneration. 

COMPRESSION  MYELITIS 

Pott's  Paraplegia,  Pressure-Paralysis  of  the  Spinal  Cord) 

This  condition  is  the  only  other  common  form  of  spinal  paralysis 
occurring  in  early  life  besides  the  paralysis  of  poliomyeloencephalitis. 
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ETIOLOGY. — By  far  the  most  common  cause  is  tuberculosis  of 
the  vertebrae.  The  disease  is  seen  most  often  when  caries  of  the 
spine  is  in  the  upper  half  of  the  spinal  column,  and  according  to 
Gibney,  paraplegia  occurs  in  50  per  cent,  of  such  cases.  In  rare 
cases  compression  myelitis  may  be  of  traumatic  origin.  Other  rare 
causes  in  childhood  are  tumors  of  the  spinal  cord,  or  a  chronic 
pachymeningitis. 

PATHOLOGICAL  ANATOMY.— In  tuberculosis  of  the  spine 
there  is  a  softening  of  the  bodies  of  the  vertebrae  which  produces 
an  angular  deformity  called  kyphosis.  The  spinal  canal  is  encroached 
upon  not  only  by  the  remains  of  the  vertebral  bodies,  but  also  by 
inflammatory  products.  This  results  in  a  gradual  compression  of 
the  cord,  although  in  some  cases  there  may  be  sudden  pressure  from 
the  slipping  backward  of  one  of  the  loosened  vertebral  bodies. 

Macroscopically  the  cord  is  slightly  or  considerably  smaller  than 
normal  at  the  point  of  pressure,  according  to  the  severity  and  dura- 
tion of  the  process.  Paraplegia  may  even  exist  when  no  macroscopic 
changes  are  visible  in  the  cord.  The  area  involved  is  usually  from 
half  an  inch  to  two  inches  in  length.  Microscopically  in  the  milder 
cases  no  definite  lesions  are  visible.  In  more  severe  cases  the  micro- 
scopic lesions  are  those  of  interstitial  myelitis.  In  cases  which  have 
existed  for  a  considerable  time,  there  is  degeneration  of  the  nerve 
fibers  and  sometimes  more  or  less  disappearance  of  the  ganglion 
cells.  In  the  most  marked  cases  the  inflammatory  and  degenerative 
changes  reach  such  an  extent  that  aU  distinction  between  the  gray 
matter  and  the  white  matter  is  lost.  In  these  marked  cases  there  is 
more  or  less  ascending  degeneration  of  the  sensory  tracts,  arid  de- 
scending degeneration  of  the  motor  tracts,  as  in  other  focal  lesions. 
There  is  also  usually  an  inflammatory  reaction  about  the  nerve 
roots  in  the  compressed  area. 

SYMPTOMS. — The  principal  symptoms  of  compression  myelitis 
are  pain,  paralysis  and  disturbance  of  sensation.  Pain  is  usually 
the  earliest  symptom,  and  is  caused  by  the  inflammation  of.  the 
sensory  nerve  roots.  The  pains  are  usually  acute  and  more  or  less 
I>aroxysmal,  and  are  not  referred  to  the  spine  but  to  the  region  cor- 
responding to  the  distribution  of  the  sensory  nerves  affected,  accord- 
ing to  the  location  of  the  lesion.  These  pains  are  felt  in  the  neck, 
chest,  epigastrium  and  loins. 

The  paralysis  develops  gradually.  The  most  typical  form  is  para- 
plegia, which  comes  on  with  a  gradual  progressive  weakness  of  the 
lower  extremities.  Occasionally,  when  the  lesion  is  high  up,  the 
arms  also  are  affected.  The  degree  of  paralysis  produced  varies 
mainly  with  the  treatment,  but  in  neglected  cases  paralysis  continues 
to  develop  until  there  is  complete  paraplegia.    This  is  the  com- 
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monest  distribution,  but  if  the  lesion  is  in  the  cervical  region  the 
arms  are  sometimes  affected  as  well  as  the  legs.  The  paralysis  in 
the  arms  may  be  of  a  flaccid  type,  but  that  in  the  legs  is  spastic 
causing  rigidity  of  the  extremities,  a  marked  exaggeration  of  aO 
the  reflexes,  and  marked  ankle  clonus.  In  the  rare  cases  in  whidi 
paralysis  accompanies  a  lesion  of  the  lumbar  enlargement  of  the 
cord,  there  may  be  a  flaccid  paralysis  with  loss  of  reflexes,  paralysis 
of  the  sphincters,  and  bed  sores.  Muscular  atrophy  and  contractures 
follow  the  paralysis  to  an  extent  which  varies  with  that  of  the  second- 
ary lesions  in  the  cord. 

Other  disturbances  of  sensation  beside  the  pain  are  anesthesia, 
numbness,  tingling,  or  formication.  When  the  disease  is  in  the 
upper  cervical  region,  death  may  occur  from  sudden  pressure  upcm 
the  cord,  or  there  may  be  vomiting,  irregularities  of  the  pupils, 
hiccough,  or  occasionally  paralysis  of  the  diaphragm. 

DIAGNOSIS.— This  is  rarely  difficult.  The  nature  and  distribu- 
tion of  the  disturbance  of  function  easily  enables  the  physician  to 
diagnose  a  transverse  lesion  of  the  cord.  Whenever  any  child  shows 
the  symptom  complex  of  a  transverse  myelitis,  particularly  if  the 
symptoms  come  on  slowly,  spinal  caries  should  be  suspected.  Phys- 
ical examination  will  almost  invariably  reveal  the  deformity  of  the 
vertebral  column.  In  the  rare  cases  in  which  the  symptoms  of 
transverse  myelitis  are  due  to  tumor,  the  diagnosis  is  more  difficult 
and  can  only  be  made  by  the  exclusion  of  other  possible  causes.  Tht 
cause  is  obvious  in  traumatic  cases. 

PROGNOSIS. — This  depends  mainly  upon  the  treatment  of  the 
case.  A\Tien  the  condition  is  recognized  early  and  proper  mechanical 
treatment  applied,  the  paralysis  often  passes  off  in  the  course  of  a 
very  few  weeks.  In  neglected  cases,  the  outlook  is  not  so  good. 
The  prognosis  is  also  more  unfavorable  in  cases  in  which  paralysis 
develops  while  proper  mechanical  treatment  is  being  carried  out 
Of  course,  the  prognosis  of  the  underlying  tuberculous  process  must 
also  be  taken  into  account. 

TREATMENT.— This  should  always  be  a  matter  for  the  orthope- 
dist. The  indications  are  the  removal  of  pressure  by  means  of 
properly  adjusted  mechanical  apparatus.  The  nursing  of  these 
patients  is  very  important,  scrupulous  cleanliness  and  frequent 
changes  of  position  being  necessary  in  order  to  avoid  bed  sores. 
Electrical  treatment  is  contraindicated.  Sonie  writers  advocate  the 
administration  of  iodid  of  potash,  given  in  large  doses  well  diluted. 
There  is  no  positive  proof,  however,  that  this  has  a  favorable  influence 
upon  the  disease. 


III.  NEW  GROWTHS 

New  growths  of  the  central  nervous  system  may  involve  either 
the  brain  or  the  spinal  cord.  New  growths  of  the  brain  are  much 
the  commoner  in  early  life. 

INTRACRANIAL  TUMORS 

The  commonest  lesion  in  infancy  and  childhood  which  produces 
the  symptom  complex  usually  associated  with  intracranial  tumor  is 
tubercle.  Upon  a  strict  basis  of  classification,  however,  the  large 
tuberculous  masses  found  in  the  cerebral  tissue  are  not  new  growths 
and  cannot  properly  be  considered  under  this  heading.  These  tuber- 
culous tumors  are  manifestations  of  infection,  and  imder  an  etio- 
logical basis  of  classification  they  must  be  considered  imder  the 
group  of  conditions  due  to  infection.  That  they  are  usually  classi- 
fied among  the  new  growths  is  due  to  the  fact  that  they  produce 
functional  disturbances  of  the  nervous  system,  which  in  every  way 
resemble  those  produced  by  true  new  growths,  and  they  are  con- 
sequently described  with  the  other  tumors  in  order  to  avoid  repeating 
the  clinical  description.  In  this  book,  however,  the  pathological 
anatomy,  diagnosis,  prognosis  and  treatment  of  the  solitary  and 
multiple  tubercles  of  the  brain  will  be  considered  under  the  heading 
of  the  infections,  and  only  the  true  new  growths  will  be  considered  here. 

ETIOLOGY. — The  cause  of  cerebral  tumors,  as  of  new  growths 
in  general,  is  one  of  the  unsolved  problems  in  medicine.  In  very 
few  instances  is  there  any  history  of  trauma,  or  of  any  other  factor 
which  could  be  considered  a  predisposing  cause.  Cerebral  tumors 
may  be  primary  or  secondary.  In  most  cases  of  cerebral  tumor  in 
childhood,  the  new  growth  is  primary  in  the  brain. 

PATHOLOGICAL  ANATOMY —The  most  important  forms  of 
ceriebrkl  tumor  encountered  in  early  life  are  glioma,  sarcoma,  glio- 
sarcoma  and  carcinoma.  The  cystic  turhors  of  parasitic  origin  which 
occur  quite  frequently  in  other  parts  of  the  world,  although  not  in 
America,  are  not  strictly  to  be  classified  among  the  new  growths, 
although  they  are  apt  to  give  the  same  symptoms  as  intracranial 
tumors.  Gummata  of  the  brain  also,  while  very  rare  in  early  life, 
may  present  the  symptom  complex  of  cerebral  tumor,  although  they 
also -do  not  belong  among  the  new  growths. 

Glioma  is  the  commonest  form  of  cerebral  tumor  encountered  in 
early  life.  While  it  is  seen  more  often  in  childhood  than  in  the 
earliest  years,  it  is  not  infrequent  in  infancy.    It  represents  a  pri- 
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mar}'  new  growth  of  the  brain,  the  tissue  repeating  the  structure 
of  the  neuroglia.  It  is  consequently  composed  of  connective  tissue 
an<l  branching  cells.  Gliomata  are  not  sharply  bounded  tumors,  but 
arc  markedly  infiltrating,  so  that  the  limits  of  the  new  growth  are 
ver>'  difficult  to  determine  even  upon  microscopic  ezaminatioo. 
Gliomata  may  be  situated  in  any  part  of, .the  brain,  but. the  most 
common  situation  is  the-  cerebellum,  the  pons  standing  next  In 
fact,  a  little  the  commonest  of  all  the  cerebral  new  growths  in  child- 
hood is  glioma  of  the  cerebellimi.  It  must  never  be  forgotten,  how- 
evtT,  that  any  part  of  the  intracranial  contents  may  be  the  site  of 
the  tumor. 

Sarcoma  stands  next  in  frequency,  and  indeed  is  almost  as  often 
encountered  as  glioma.  Sarcoma  of  the  brain  is  usually  primary, 
but  in  rare  instances  metastatic  sarcomata  are  found  in  the  cer^ral 
tissues.    The  sarcoma  may  be  of  any  of  the  recognized  abatwnical 
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varieties, — round  cell,  spindle  cell,  and  so  forth.  At  times'  a  combi- 
nation of  glioma  and  sarcoma  is  present  in  new  growths,  the  lesion 
in  such  cases  being  described  as  gliosarcoma.  The  sahjoifaata  of  the 
brain  are  often  less  infiltrating  than  are  gliomata,  and  sometimes 
are  quite  sharply  bounded  by  a  fairly  definite  capsule.  Tliey  grow 
much  more  rapidly  than  do  gliomata.  The  most  common  situatkm 
for  sarcoma  is  the  cerebellum,  the  pons  standing  next  in  frequency, 
then  the  basal  ganglia,  and  then  the  cortex.  Both  gliomata  am) 
sarcomata  may  undergo  cystic  softening. 

Carcinoma  is  very  much  rarer  in  early  life  than:  either  of  the  two 
forms  described  above.  It  is  always  metastatic  and  secondary  to  t 
primary'  carcinoma  in  some  other  part  of  the  body. 

The  growth  of  tumors  of  the  brain  usually  produces  various  secon- 
dary lesions  caused  by  pressure  on  the  contiguous  cerebral  tissues. 
Pressure  on  the  aqueduct  of  Sylvius  or  on  the  fourth  ventride  pro- 
duces an  obstruction  which  prevents  the  exit  of  fluid  from  tlie  bter- 
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nal  ventricles,  and  in  this  way  an  internal  hydrocephalus  may  be 
produced.  Hydrocephalus  is  a  very  common  complication  of  all 
cerebral  tumors  situated  in  the  posterior  fossa.  Other  results  of  the 
pressure  of  growing  tumors  are  injury  to  the  nerve  cells  and  fibers 
with  corresponding  disturbance  of  the  functions  of  the  central  nerv- 
ous system.  Frequently  there  is  a  localized  meningitis  over  the 
cerebral  tumor,  and  this  may  be  the  cause  of  some  of  the  symptoms 
of  disturbed  function.  Rarely  cerebral  hemorrhage  may  be  asso- 
ciated with  new  growths  of  the  brain. 

SYMPTOMS. — The  sjTnptoms  of  cerebral  tumor  may  be  divided 
into  two  groups.  In  the  first  group  are  the  general  pressure  symp- 
toms, which  may  be  produced  by  an  intracranial  tumor  in  any  situa- 
tion. In  the  second  group  are  the  localizing  s>Tnptoms  which  depend 
upon  the  interference  with  the  function  of  the  nervous  tissue  pro- 
duced by  the  growth  of  the  tumor.  It  should  be  remembered  that 
in  cerebral  tumor  the  clinical  manifestations  are  always  those  of  a 
chronic  rather  than  of  an  acute  disease,  an  important  point  in  the 
differential  diagnosis  from  such  conditions  as  hemorrhage  and  enr 
cephalitis. 

General  Symptoms. —The  most  important  and  constant  general 
symptoms  of  intracranial  tumors  are  headache,  vomiting,  convul- 
sions and  choked  disc.  Other  important  but  less  constant  symp- 
toms are  disturbances  of  the  mentality,  disturbances  of  sleep,  ver- 
tigo and  enlargement  of  the  head.  The  first  symptom  noted  is  very 
variable;  sometimes  it  is  headache,  sometimes  a  convulsion,  some- 
times unaccountable  vomiting,  sometimes  some  disturbance  of  the 
disposition  or  mentality. 

Headache  is  probably  the  most  constant  of  the  symptoms  of  cere- 
bral tumor.  It  is  apt  to  be  severe,  but  varies  very  much  in  intensity, 
character  and  position,  not  only  in  different  cases  but  from  time  to 
time  in  the  same  case.  .  It  may  be  constant,  or  paroxysmal  and 
intermittent.  The  pain  may  be  referred  to  any  part  of  the  head, 
and  its  location  has  no  relation  to  the  situation  of  the  tumor.  In 
the  majority  of  cases  the  headache  is  frontal.  It  may  be  accom- 
panied by  a  sensation  of  tension  in  the  head,  or  by  localized  tender- 
ness of  the  scalp.  Infants  and  very  young  children  do  not  complain 
definitely  of  headache,  and  the  physician  can  only  judge  that  they 
are  in  pain  from  their  expression  and  actions.  A  frowning  expres- 
sion and  occasional  whimf)ering  is  the  most  common  manifestation 
of  severe  headache  in  an  infant  when  the  pain  is  constant,  crying 
only  occurring  when  headache  is  paroxysmal.  Older  children  com- 
plain more  definitely  and  constantly  of  headache  in  cerebral  tumor 
than  in  any  other  condition. 

Vomiting  is  a  sjmiptom  which  stands  next  in  constancy  of  occur- 
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rence  to  headache.  It  is,  however,  not  of  so  much  diagnostic  s^- 
nificance,  because  this  symptom  is  associated  with  so  many  more 
common  conditions  in  early  life.  It  is  more  significant  in  older 
children  than  in  infants.  The  vomiting  in  cerebral  tumor  usually 
occurs  in  attacks  which  come  at  varying  intervals  without  recogniz- 
able cause.  The  attacks  are  usually  a  few  days  apart,  but  may 
occur  more  or  less  often.  It  is  significant  that  these  attacks  of 
vomiting  occur  without  nausea  or  other  symptoms  of  indigestion, 
and  that  they  are  entirely  independent  of  the  diet.  They  are  very 
apt  to  occur  very  early  in  the  morning.  This  S3anptom  may  appear 
early  in  the  course  of  the  disease  and  persist  for  many  months. 

Convulsions  are  almost  as  constant  as  vomiting,  and  are  of  more 
diagnostic  significance.  They  almost  invariably  appear  at  some  time 
in  the  course  of  the  disease,  and  in  the  majority  of  cases  they  arc 
seen  in  the  early  stage.  The  convulsions  which  are  symptoms  of 
all  forms  of  tumor  irrespective  of  localization  are  general  in  char- 
acter. Localized  convulsions  are  sometimes  seen  in  cases  in  which 
the  tumor  is  situated  near  the  motor  area  of  the  cortex. 

The  general  convulsions  occur  at  first  at  quite  long  intervals,  but 
with  the  progress  of  the  disease  they  gradually  become  more  fre- 
quent and  severe.  In  the  early  stages  the  attacks  often  resemble 
petit  mal,  consisting  only  of  a  very  brief  loss  of  consciousness  with 
or  without  slight  twitchings.  As  the  disease  progresses  the  attacks 
become  more  severe,  and  all  degrees  of  severity  are  seen  up  to  typical 
epileptiform  convulsions  with  complete  loss  of  consciousness.  In 
some  cases  localized  twitchings  or  convulsions  precede  the  general 
type.  Convulsions  as  a  s>Tnptom  of  brain  tumor  are  most  conmion 
and  severe  when  the  growth  is  rapid,  or  when  there  is  an  extensive 
meningitis  over  the  site  of  the  lesion. 

Choked  disc  (optic  neuritis  or  papillo-edema)  occurs  in  about  go 
per  cent,  of  cases  of  intracranial  tumor  and  is  probably  the  most 
important  diagnostic  sign.  There  may  or  may  not  be  a  disturb- 
ance of  visual  function,  and  the  condition  can  only  be  recognized 
with  certainty  by  ophthalmoscopic  examination.  The  lesion  is  usually 
double.  Choked  disc  is  a  constant  and  early  symptom  with  cere- 
bellar tumors,  with  tumors  of  the  corpora  quadrigemina,  and  with 
tumors  of  the  parietal  and  occipital  regions.  It  is  later  in  appear- 
ance and  sometimes  absent  with  tumors  of  the  pons,  corpus  collasum, 
or  convexity. 

Disturbance  of  mentality  is  usually  present  at  some  time  in  the 
course  of  the  disease,  but  is  often  a  later  symptom  than  those  men- 
tioned above.  The  symptoms  present  the  greatest  variety.  In  the 
early  stages  there  is  usually  only  fretfulness  and  irritability,  or  a 
marked  change  in  the  disposition  of  the  child.  These  symptoms  arc 
so  common  from  a  great  variety  of  causes  in  children,  that  they 
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do  not  usually  attract  attention  unless  accompanied  by  other  mani- 
festations. As  the  disease  progresses  there  is  apt  to  develop  a  vari- 
able amount  of  dulness,  apathy,  or  somnolence.  In  some  cases 
there  are  attacks  of  a  condition  resembling  melancholia.  In  other 
cases  there  are  periods  of  excitement  which  sometimes  resemble 
acute  mania.  Finally,  the  mental  impairment  may  become  so 
marked  as  to  suggest  a  condition  of  imbecility.  The  sleep  of  chil- 
dren with  brain  tumor  is  usually  markedly  disturbed.  Insomnia  is 
sometimes  marked,  and  attacks  of  screaming  with  various  hallucina- 
tions are  sometimes  seen. 

Vertigo  is  a  fairly  common  symptom.  In  the  early  stages  of  the 
disease  it  is  usually  associated  either  with  vomiting  or  with  a  sudden 
change  of  position.  Later  it  may  be  constant,  especially  with  tumors 
situated  below  the  tentorium. 

Fig.  178 


Sarcoma  of  the  brain  in  a  girl  of  tyi  years 

Enlargement  of  ihe  kead  is  usually  associated  with  the  hydrocephalus 
produced  by  the  tumor.  It  is  seen  most  often  in  the  first  two  years 
of  life,  before  the  fontanel  has  dosed  and  the  ossification  of  the 
sutures  has  become  complete;  but  sometimes  marked  enlargement 
of  the  cranium  with  separation  of  the  sutures  is  seen  in  later  child- 
hood. Occasionally  in  young  infants  a  rapidly  growing  sarcoma 
produces  a  localized  prominence  in  some  part  of  the  cranium,  such 
as  is  shown  in  Fig.  278. 

A  slow  pulse  would  be  expected  as  a  symptom  of  increased  intra- 
cranial pressure  in  cerebral  tumor.  As  a  matter  of  fact,  however, 
slowing  of  the  pulse  as  a  sign  of  intracranial  pressure  occurs  only 
when  the  increase  in  pressure  is  either  very  rapid  or  very  marked. 
Consequently  while  slowing  of  the  pulse  is  sometimes  seen  with 
brain  tumors,  it  is  by  no  means  a  constant  symptom  and  is  most 
apt  to  appear  in  the  later  stages  of  the  disease.    The  occasional 
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association  of  diabetes  insipidus  with  brain  tumor  has  been  men- 
tioned under  the  description  of  that  disease. 

Local  Symptoms.— These  appear  as  the  result  of  pressure  upon 
the  brain  tissues  and  depend  entirely  upon  the  situation  of  the 
tumor,  not  at  all  upon  its  anatomical  variety.  The  pressure  may 
cause  only  irritation  of  the  nervous  tissues,  or  there  may  be  destruc- 
tion with  paralytic  sv-mptoms.  It  should  be  remembered  that  in 
an>'  case  of  brain  tumor,  local  s>'mptoms  may  be  entirely  lacking. 
They  depend  to  a  great  extent  upon  the  rapidity  of  the  growth  of 
the  tumor,  upon  its  size,  and  upon  how  extensive  a  localized  menin- 
gitis is  present.  The  dmgnosis  of  the  situation  of  an  intracranial 
tumor  from  the  localizing  symptoms  is  mainly  a  matter  for  the 
expert  neurologist.  A  general  view,  however,  will  be  given  here  of 
the  principal  localizing  sj-mptoms  seen  with  tumors  in  various  parts 
of  the  brain. 
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Cerebellum. — This  situation  will  be  considered  first  because  it  is 
the  most  frequent  in  early  life.  Tumors  of  the  cerebelltim  are  more 
often  seen  in  later  childhood  than  in  infancy,  and  their  situatim 
can  rarely  be  definitely  localized  from  the  symptoms  when  they 
occur  in  the  first  two  years  of  life.  The  chief  sympt<Mns  of  cae- 
bellar  tumor  are  vertigo  and  cerebellar  ataxia.  Vertigo  may  often  be 
deduced  from  the  movements  of  the  child,  even  when  the  patient  is 
unable  to  describe  his  sensations.  It  may  sometimes  be  stiikin^y 
demonstrated  by  placing  the  child  upon  its  feet  and  causing  it  to 
close  its  eyes,  when  a  marked  swaying  of  the  body  will  immediately 
take  place  and  the  child  may  fall  to  the  ground.  The  ataxia  seen  in 
cerebeUar  tumor  b  different  from  that  somethnes  seen  with  a  lesion 
of  the  spinal  cord,  and  often  markedly  resembles  that  of  alcobolic 
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intoxication.  The  gait  is  staggering,  and  attempts  to  perform  vol- 
untary movements  are  accompanied  by  incoordination,  which  is  of 
a  slower  type  than  that  seen  in  chorea  and  similar  conditions.  The 
ataxia  may  result  in  complete  loss  of  the  power  of  walking,  although 
there  is  no  muscular  weakness.  It  is  notable  that  paralysis,  spasm, 
and  other  symptoms  of  irritation  of  the  motor  cortex  are  usually 
entirely  absent  with  cerebellar  tumor,  and  that  convulsions  are 
rather  less  frequent  than  with  other  forms.  The  general  symptoms 
of  headache,  vomiting,  and  optic  neuritis  are  usually  present.  The 
mental  symptoms  are  not  present  imless  there  is  a  secondary  hydro- 
cephalus. It  should  also  be  remembered  that  when  only  one  hemi- 
sphere of  the  cerebellum  is  involved,  there  may  be  no  local  symptoms. 

The  Pons, — Tumors  in  the  pons  are  comparatively  easy  to  localize. 
The  diagnostic  sign  is  crossed  paralysis.  This  means  that  the  signs 
of  cranial  nerve  involvement  are  on  one  side,  and  that  the  motor 
and  sensory  symptoms  involving  other  parts  of  the  body  are  on 
the  other  side.  When  the  upper  part  of  the  pons  is  the  seat  of  the 
tumor,  the  paralysis  is  most  apt  to  affect  the  third  and  fifth  cranial 
nerves,  causing  such  symptoms  as  ptosis  of  the  eyelid,  dilatation  of 
the  pupils,  external  strabismus,  neuralgic  pain  in  the  face,  and  some- 
times ulceration  of  the  cornea.  There  is  usually  a  variable  amount 
of  cerebral  paralysis  affecting  the  arm  and  leg  on  the  opposite  side 
of  the  body.  When  the  tumor  is  situated  in  the  lower  part  of  the 
pons,  the  sixth,  seventh  and  eighth  nerves  are  aflected.  In  such  cases 
there  may  be  a  facial  paralysis  on  one  side  with  more  or  less  paralysis 
of  the  arm  and  leg  on  the  opposite  side.  In  addition  to  facial  paralysis, 
other  signs  of  cranial  nerve  involvement  are  internal  strabismus,  con- 
tracted pupils,  and  sometimes  deafness.  Convulsions  are  uncommon 
with  tumors  of  the  pons. 

Basal  Ganglia. — Tumors  in  this  situation  usually  do  not  give  any 
definitely  localizing  symptoms.  When  such  symptoms  are  present 
they  depend  upon  how  extensive  is  the  involvement  of  the  various 
nerve  fibers  which  pass  through  the  internal  capsule.  A  tumor  of  the 
basal  ganglia  may  be  suspected  when  there  is  a  combination  of  motor 
symptoms  in  the  extremities  with  s>Tnptoms  of  disturbance  in  the 
various  tracts  of  special  sense.  When,  for  example,  there  is  a  hemi- 
plegia combined  with  disturbance  of  the  articulation,  or  of  olfactory, 
auditory  or  visual  senses,  a  tumor  affecting  the  internal  capsule  may 
be  suspected.  A  hemianesthesia  is  also  suggestive  of  a  tumor  in  this 
situation.  The  cranial  nerves  are  usually  implicated  in  new  growths 
situated  in  the  region  of  the  basal  ganglia,  but  in  many  of  these  cases 
the  physician  is  unable  to  say  more  than  that  the  tumor  is  situated 
somewhere  at  the  base  of  the  brain. 

The  Motor  Cortex. — Tumors  in  this  situation  present  the  easiest 
problems  in  cerebral  localization,  as  they  have  the  most  definite 
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and  uniform  localizing  symptoms.  The  principal  symptoms  are 
localized  spasm  or  rigidity,  localized  convulsions  and  localized  paraly- 
sis. It  is  with  tumors  in  this  situation  that  the  first  manifestation 
is  most  often  attacks  resembling  petit  mal.  These  seizures  finally 
change  to  attacks  of  convulsions  which  begin  in  the  face,  arm,  or 
leg,  but  which  often  rapidly  extend  so  as  to  become  general.  These 
attacks  are  known  as  Jacksonian  epilepsy.  In  the  attack,  conscious- 
ness is  often  retained,  or  is  not  lost  until  late  in  the  attack,  after 
the  convulsive  movements  have  become  general.  The  seizures  are 
often  followed  by  a  transient  paralysis  in  the  face,  arm,  or  leg.  The 
irritative  symptoms  of  a  tumor  in  the  motor  cortex  are  rigidity  or 
clonic  spasm,  involving  the  face,  arm,  or  leg,  according  to  the  situa- 
tion of  the  tumor.  Usually  the  most  marked  involvement  is  in  one 
of  the  three  situations,  face,  arm,  or  leg,  but  the  spasm  often  involves 
one  of  the  other  situations  to  a  lesser  extent.  Localized  spasm 
usually  precedes  the  development  of  paralysis,  which  is  a  compara- 
tively late  symptom.  The  paralysis  usually  first  affects  one  ex- 
tremity— the  arm  or  the  leg — and  in  some  cases  the  face.  Later  it 
may  become  hemiplegic,  involving  the  entire  side  of  the  body. 

The  Frontal  Lobe, — In  this  situation  tumors  produce  few  if  any 
localizing  s>'mptoms;  in  the  majority  of  cases  there  are  none.  At 
times  the  pressure  may  extend  and  cause  irritation  of  the  motor 
area  with  local  or  general  convulsions,  but  usually  in  such  cases  there 
is  no  paralysis.  Tumors  on  the  left  side  of  the  frontal  lobe  have 
sometimes  caused  apraxia  or  motor  aphasia. 

The  Parietal  Lobe. — In  this  situation  also  there  are  usually  no 
local  symptoms.  Occasionally  with  a  deeply  situated  tumor,  pres- 
sure on  part  of  the  optic  tract  has  caused  hemianopsia.  With  in- 
volvement of  the  left  inferior  parietal  lobule,  there  may,  in  right- 
handed  persons,  be  word-blindness. 

The  Occipital  Lobe. — The  only  constant  localizing  symptom  of  a 
tumor  in  this  situation  is  hemianopsia.  This  is  usually  bilateral, 
affecting  the  same  side  of  both  eyes,  a  tumor  on  the  right  side  of 
the  brain  causing  blindness  in  the  left  half  of  both  eyes,  and  vice 
versa.  In  these  cases  the  patient  sees  nothing  on  one  side  of  a  line 
directly  in  front  of  him.  Sometimes  instead  of  hemianopsia  there 
may  be  only  vague  disturbances  of  vision. 

The  Temporosphenoidal  Lobe. — Tumors  in  this  situation  usually 
have  no  localizing  symptoms.  The  only  diagnostic  signs  of  a  tumor 
in  this  situation  is  word-deafness,  i.e.,  inability  to  imderstand  spoken 
language. 

The  Island  of  Reil, — Tumors  in  this  situation  may  be  latent,  or 
may  produce  symptoms  by  pressure  upon  the  motor  tract.  The 
only  diagnostic  sign  is  seen  in  some  cases  when  the  tumor  is  upon 
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the  left  side  (right  side  in  left-handed  persons).    This  symptom  is 
motor  aphasia. 

The  Crura  Cerebri, — A  tumor  in  this  situation,  while  rare,  is  char- 
acterized by  fairly  definite  localizing  symptoms.  These  are  nystag- 
mus, strabismus,  and  loss  of  the  pupillary  reflexes.  As  the  third 
nerve  is  most  frequently  involved,  the  strabismus  is  external,  and 
is  often  associated  with  dilatation  of  the  pupil  and  ptosis  of  the 
eyelid.  With  large  tumors  there  is  a  hemiplegia  on  the  opposite 
side,  and  this  particular  variety  of  crossed  paralysis  is  quite  diag- 
nostic. In  addition  to  the  strabismus  and  loss  of  pupillary  reflexes 
there  may  be  a  varying  amount  of  muscular  incoordination  and  a 
staggering  gait. 

The  Medulla. — Tumors  in  this  situation  are  recognized  chiefly  by 
the  involvement  of  the  lower  cranial  nerves,  glossopharyngeal,  pneu- 
mogastric,  spinal  accessory,  and  hypoglossal.  The  symptoms  are 
thickened  "pudding-mouth"  speech,  difficulty  in  swallowing,  sucking, 
or  in  protruding  the  tongue,  irregularities  of  pulse  and  respiration, 
and  vasomotor  disturbances.  Marked  hydrocephalus  is  often  present 
with  tumors  in  this  situation.  There  may  be  opisthotono;5.  Polyuria 
or  glycosuria  is  sometimes  seen.  Large  tumors  may  produce  paraly- 
sis or  partial  anesthesia  from  pressure  upon  the  motor  or  sensory 
tracts. 

The  Pituitary  Gland. — Tumors  of  the  pituitary  gland  may  be  either 
benign  or  malignant.  Benign  tumors  do  not,  as  a  rule,  give  any  of 
the  characteristic  symptoms  of  intracranial  tumor,  vomiting  and 
convulsions  being  usually  absent,  and  headache  not  a  striking  symp- 
tom. They  do,  however,  give  rise  to  characteristic  symptoms  which 
are  sometimes  referred  to  as  hypopituitarism  or  **Fr6hlich's  syn- 
drome." In  this  condition  there  is  a  marked  increase  in  the  sub- 
cutaneous fat  with  a  tendency  toward  mental  dulness,  and  a  notable 
retardation  of  sexual  development  at  the  age  of  puberty.  Malignant 
tumors  of  the  pituitary  body  give  localizing  symptoms  mainly  refer- 
able to  the  function  of  vision.  There  may  be  bitemporal  hemian- 
opsia followed  later  by  amblyopia.  Acromegaly  is  very  rare  in  early 
life. 

DIAGNOSIS. — Upon  a  basis  of  the  clinical  manifestations  alone, 
no  differentiation  can  be  made  between  cerebral  new  growths  and 
solitary  tubercle  of  the  brain.  The  physician  therefore  in  distinguish- 
ing cerebral  tumor  from  other  conditions  which  it  may  resemble, 
must  recognize  the  fact  that  the  tumor  may  be  either  a  true  new  growth 
or  a  solitary  tubercle.  After  he  has  arrived  at  this  conclusion,  he 
then  turns  to  the  other  considerations  which  enable  him  to  differ- 
entiate between  these  two  etiological  conditions. 

Tn  the  consideration  of  the  diagnosis  of  cerebral   tumor,   acute 
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conditions,  such  as  acute  meningitis,  encephalitis  and  cerebral  hemor- 
rhage can  at  once  be  excluded  on  account  of  the  chronic  course  which 
characterizes  a  new  growth.  The  important  points  in  the  diagnosis 
are  signs  of  chronically  increased  cerebral  pressure,  particularly  the 
association  of  attacks  of  cerebral  vomiting,  convulsions,  headache, 
and  choked  disc.  The  principal  conditions  entering  into  the  diflFer- 
ential  diagnosis  of  cerebral  tumor  are  abscess  of  the  brain,  hydro- 
cephalus, tuberculous  meningitis,  and  the  chronic  stage  of  epidemic 
cerebrospinal  meningitis. 

Cerebral  Abscess. — This  condition  is  much  less  frequent  in  child- 
hood than  is  intracranial  tumor,  and  is  particularly  rare  in  infancy. 
In  abscess  there  is  usually  a  history  either  of  trauma  or  of  an  infec- 
tion of  the  ear,  while  in  tumor  there  is  no  definite  etiology.  Abscess 
is  usually  accompanied  by  fever  and  leukocytosis,  except  sometimes 
in  a  latent  stage.  The  progress  of  an  abscess  is  more  irregular,  with 
less  constancy  and  severity  of  the  symptoms  of  headache,  vomiting 
and  optic  neuritis.  Mental  symptoms  are  less  matrked,  and  localiz- 
ing symptoms  arc  indefinite.  Involvement  of  the  cranial  nerves, 
and  optic  neuritis  are  infrequent.  The  principal  differentiating 
points,  however,  are  the  presence  in  abscess  of  septic  fever  and  of 
a  definite  etiology. 

Hydrocephalus.— 'Y\\h  condition  frequently  occurs  as  a  secondary 
lesion  of  cerebral  tumor.  The  recognition  of  hydrocephalus  is  easy 
from  the  progressive  enlargement  of  the  cranium,  which  is  seen  in 
this  disease.  The  question  which  arises  is  whether  there  is  a  tumor 
as  an  underlying  cause  of  the  hydrocephalus,  or  whether  the  hydro- 
cephalus is  due  to  other  causes.  When  the  hydrocephalus  is  con- 
genital, or  when  it  is  associated  with  some  recognizable  cause,  tumor 
need  not  be  suspected.  In  other  cases  the  recognition  of  tumor  as 
an  additional  factor  is  extremely  difficult. 

Tuberculous  Meningitis, — Most  cases  of  this  disease  are  more 
acute  in  their  onset  and  rapid  in  their  course  than  cerebral  tumor, 
and  consequently  do  not  present  much  difficulty  in  differential  diag- 
nosis. Occasionally,  however,  the  onset  of  tuberculous  meningitis 
is  very  gradual,  with  a  change  of  the  child's  disposition,  cerebral 
vomiting,  headache,  and  general  or  localized  convulsions.  In  these 
cases  the  frequent  absence  of  fever  increases  the  difficulty  of  diag- 
nosis. It  should  be  remembered  that  tuberculous  meningitis  is  much 
commoner  than  is  cerebral  tumor.  The  diagnosis  depends  mainly 
upon  the  results  of  the  lumbar  puncture,  as  the  cerebrospinal  fluid  is 
normal  in  brain  tumor,  but  characteristic  in  tuberculous  meningitis. 

Chronic  basilar  vteningitis  in  most  cases  represents  a  chronic  stage 
of  an  epidemic  cerebrospinal  meningitis.  It  is  recognized  by  the 
fact  that  usually  there  is  a  history  of  a  preceding  meningeal  attack. 
Hydrocephalus,  opisthotonos,  and  rigidity  of  the  limbs  are  all  usually 


Intracranial  Tumors  769 

much  more  marked  than  in  cerebral  tumor.  An  examination  of  the 
cerebrospinal  fluid  obtained  by  lumbar  puncture  may  easily  settle 
the  diagnosis. 

Solitary  Tubercle. — The  physician  having  excluded  other  causes 
which  may  produce  the  clinical  picture  of  cerebral  tumor  must  now 
decide  whether  the  lesion  is  a  true  new  growth  or  whether  it  is  a 
solitary  tubercle.  The  most  important  thing  to  remember  is  that 
solitary  tubercle  in  early  life  is  infinitely  more  conunon  as  a  cause 
of  the  symptoms  of  cerebral  tumor  than  is  a  new  growth.  In  the 
last  twelve  cases  at  the  Infant's  Hospital  in  which  the  clinical  diag- 
nosis of  cerebral  tumor  was  made,  solitary  tubercle  was  found  at 
autopsy.  The  recognition  of  the  nature  of  the  process  in  solitary 
tubercle  depends  upon  the  fact  that  this  lesion  is  always  secondary 
to  tuberculosis  in  some  other  part  of  the  body.  The  recognition  of 
chronic  tuberculous  infection  in  early  life  is  often  difficult.  The 
factors  which  enter  into  the  diagnosis  have  been  thoroughly  described 
in  the  section  on  Tuberculosis.  In  general,  if  d'Espine's  sign  and 
interscapular  dulness  are  present,  if  a  roentgenogram  of  the  chest 
shows  enlargement  of  the  bronchial  lymphnodes,  and  if  the  von 
Pirquet  reaction  is  positive,  a  diagnosis  of  tuberculosis  can  be  made 
with  a  fair  degree  of  certainty.  In  cases  of  solitary  tubercle,  if  an 
additional  tuberculous  meningitis  can  be  excluded  by  examination 
of  the  cerebrospinal  fluid,  the  von  Pirquet  reaction  is  usually  posi- 
tive. When  a  diagnosis  of  infection  with  tuberculosis  can  be  made 
by  any  of  the  methods  used  in  the  diagnosis  of  that  disease,  it  is 
safe  to  assume  that  the  symptoms  of  cerebral  tumor  are  caused  by 
solitary  tubercle.  When  all  the  evidences  of  tuberculous  infection 
are  absent,  it  is  best  to  assume  that  the  lesion  in  the  brain  is  a  true 
new  growth.  When  the  evidences  of  tuberculous  infection  are 
doubtful,  no  positive  diagnosis  as  to  the  nature  of  the  disease  can 
be  made,  but  the  chances  are  in  favor  of  solitary  tubercle. 

COURSE  AND  PROGNOSIS.— The  prognosis  of  new  growth  of 
the  brain  is  absolutely  bad.  The  progress  is  steadily  downward  to 
a  fatal  termination.  The  rapidity  of  the  course  is  very  variable, 
depending  largely  upon  the  character  of  the  growth.  Sarcomata 
are  the  most  rapid  form,  and  with  them  death  may  occur  in  the 
course  of  a  few  weeks.  With  gliomata  the  disease  may  last  for 
many  months,  and  sometimes  even  as  long  as  two  years.  Cases 
have  been  reported  showing  all  the  symptoms  of  cerebral  tumor,  in 
which  recovery  occurred.  It  is  probable  that  in  none  of  these  cases 
was  the  tumor  a  true  new  growth.  There  is  a  slight  possibility  of 
recovery  with  solitary  tubercle,  but  it  is  probable  that  the  majority 
of  cases  of  reported  recovery  were  cases  of  encephalitis,  not  tumor. 

TREATMENT. — Very  little  result  is  to  be  expected  from  treat- 
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ment.  The  only  possibility  of  cure  is  from  operative  intei 
and  this  does  not  hold  out  much  prospect  of  success  in  ( 
The  variety  of  tumor  which  is  most  favorable  for  operative 
is  the  endothelioma,  which  is  seen  almost  exclusively  in  adult 
tumors  in  childhood  are  usually  of  the  infiltrating  variety 
gliomata  or  sarcomata.  Sarcoma  is  rather  more  favorable 
moval  than  glioma,  but  the  possibility  of  a  total  removal 
growth  in  childhood  is  very  slight.  Nevertheless,  the  prog 
so  absolutely  bad  that  when  the  diagnosis  of  cerebral  new 
can  be  clearly  made,  and  when  there  are  symptoms  which 
the  physician  to  localize  the  tumor,  operative  interference 
be  considered.  The  most  favorable  situation  for  operative  ] 
is  in  the  cerebral  cortex.  In  any  case,  a  cerebral  decom] 
operation  is  indicated  when  the  symptoms  are  severe.  Tl 
preserve  the  sight  or  other  functions  of  the  nervous  systei 
long  time,  and  also  is  very  effective  in  many  cases  in  dim 
the  pain  and  general  discomfort.  Many  surgeons  do  a  dec 
sion  operation  first,  and  then  imdertake  the  removal  of  the 
at  a  later  period.  I  have  had  a  case  in  which  at  the  time 
decompression  operation  the  tiunor  was  not  found,  but  in  whii 
the  tumor  grew  toward  the  site  of  the  operation,  so  that  it  c 
found  and  removed  at  a  subsequent  p>eriod.  The  outiook  in  i 
after  the  removal  of  the  tumor  is  bad,  there  being  very  few  r 
cases  of  complete  recovery.  Nevertheless,  the  prognosis 
disease  is  so  absolutely  unfavorable  that  operative  interfei 
justifiable  if  there  is  even  the  faintest  prospect  of  success.  1 
with  a  clear  diagnosis  of  cerebral  new  growth,  I  am  accusto 
recommend  a  decompression  operation  as  a  palliative  measui 
the  headache  is  severe,  or  when  other  symptoms  are  mar 
recommend  removal  of  the  tumor  if  it  be  in  any  way  possibl 
cept  for  surgical  measures  the  treatment  of  intracranial  new 
is  entirely  symptomatic.  If  there  is  any  possibility  of  syphili 
present,  it  is  well  to  give  a  thorough  treatment  with  iodide  oi 
slum,  in  order  that  the  remote  possibility  of  the  tiunor  bemg  a 
may  be  taken  advantage  of. 

TUMORS  OF  THE  SPINAL  CORD 

New  growths  of  the  spinal  cord  are  very  rare  in  early  life, 
are  almost  unknown  in  infancy,  but  are  occasionally  seen  i 
children,  although  much  less  frequenUy  than  in  adults.  It 
be  remembered  that  occasionally  solitary  tubercles  and  gu 
may  be  situated  in  the  spinal  cord  and  that  they  give  exac 
same  symptoms  as  true  new  growths. 

PATHOLOGICAL  ANATOMY.— The  new  growths  maj 
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nate  from  the  bone,  from  the  meninges,  or  from  the  tissues  of  the 
cord  itself.  New  growths  originating  in  the  bone  are  usually  sar- 
comata. Meningeal  new  growths  may  be  sarcomata,  fibromata,  or 
lipoma ta.  The  new  growths  which  originate  in  the  tissues  of  the 
cord  are  gliomata  or  sarcomata. 

SYMPTOMS. — The  clinical  picture  of  a  tumor  of  the  spinal  cord 
is  that  of  a  gradually  developing  transverse  myelitis.  The  first 
symptom  is  usually  pain,  which  is  referred  to  the  part  of  the  body 
to  which  are  distributed  the  sensory  nerves  arising  from  the  part 
of  the  cord  involved.  According  to  the  situation  of  the  tumor,  the 
pain  may  be  referred  to  the  arms,  to  the  legs,  or  to  the  body.  When 
referred  to  the  body,  the  pain  frequently  is  distributed  in  a  girdle 
form.  The  pain  may  at  first  be  associated  with  a  zone  or  area  of 
hyperesthesia,  and  later  there  may  be  anesthesia.  Motor  symptoms 
usually  develop  somewhat  later,  the  most  common  manifestation 
being  spastic  paraplegia  with  exaggerated  reflexes,  ankle  clonus,  and 
later,  contractures  or  tonic  spasm.  With  a  tumor  low  down  in  the 
cord  there  may  be  paralysis  of  the  bladder  and  rectum.  The  tumor 
is  very  rarely  high  enough  to  cause  paralysis  of  the  arms.  The 
most  characteristic  symptom  complex  seen  in  tumor  of  the  spinal 
cord  is  the  Brown-S6quard  paralysis,  which  is  a  unilateral  paralysis 
of  the  leg  with  a  zone  of  hyperesthesia  on  the  paralyzed  side,  and 
with  anesthesia  upon  the  opposite  side. 

DIAGNOSIS. — ^The  diagnosis  of  new  growth  of  the  spinal  cord 
dep>ends  upon  the  gradual  development  of  the  symptoms,  with  the 
absence  of  any  injury  to  the  spine,  or  of  any  caries  of  the  spine. 
The  localization  of  the  new  growth  is  made  according  to  general 
neurological  rules,  but  it  is  particularly  difficult  in  childhood  on 
accoimt  of  the  frequent  diffuse  character  of  the  tumors.  Further- 
more, the  neurological  examination  of  a  child  is  difficult  on  account 
of  inability  of  the  patient  to  cooperate  with  the  physician. 

PROGNOSIS. — ^The  prognosis  is  bad.  The  majority  of  tiunors 
are  of  such  a  character  that  they  either  cannot  be  localized  or  can- 
not be  removed.  Death  occurs  either  from  the  malignant  character 
of  the  tumor,  or  from  the  infection  which  results  from  bed  sores 
and  from  ascending  infection  of  the  urinary  tract. 

TREATMENT. — The  only  possible  treatment  is  surgical.  If 
localization  and  operative  removal  is  impossible,  the  only  available 
treatment  is  symptomatic. 


IV.  FUNCTIONAL  DISTURBANCES 

In  early  life  the  central  nervous  system  is  particularly  liable  U 
disturbance  of  function  from  comparatively  slight  causes.  Th( 
etiological  factors  which  act  from  outside  the  body  in  produdni 
disease  are  the  same  as  those  which  produce  functional  disturbana 
of  other  organs  and  systems,  particularly  various  faulty  conditioni 
of  hygiene  and  environment.  The  explanation  of  the  particulai 
tendency  of  the  nervous  system  in  early  life  to  be  aflFected  by  these 
etiological  factors  must  be  sought  within  the  child.  The  chief  cause 
is  a  condition  of  relatively  backward  development  in  those  tissues. 
This  condition  causes  an  instability  of  the  nerve  centers  which  renders 
them  particularly  liable  to  disturbances  of  function  from  causes 
which  otherwise  would  not  be  operative.  Another  constitutional 
factor,  which  explains  individual  variations  in  the  stability  of  th« 
nerve  centers,  is  heredity, 

A  great  many  of  these  functional  disturbances  cannot  be  classified 
under  particular  disease  types.  They  represent  simply  symptoms 
of  nervous  disturbance.  There  is  no  doubt  that  there  is  a  certain 
amount  of  correspondence  between  the  immediately  exciting  causes 
and  the  symptoms.  It  is  only,  however,  when  correspondence  be- 
tween the  cause  and  the  clinical  picture  is  particularly  character- 
istic, that  we  can  consider  a  functional  disturbance  of  the  nervous 
system  to  represent  a  disease. 

CONVULSIONS 

A  convulsion  is  an  acute  transient  disturbance  which  is  character- 
ized by  involuntary  clonic  spasm  of  the  voluntary  muscles  and  by 
loss  of  consciousness.  The  muscles  involved  may  be  those  of  the 
face,  trunk,  or  extremities,  or  all  of  them.  Convulsions  do  not 
represent  a  separate  disease  entity,  but  rather  a  symptom  of  dis- 
turbance of  the  central  nervous  system,  which  may  be  produced 
by  a  great  number  and  variety  of  causes.  This  disturbance,  how- 
ever, is  so  extremely  common  in  infancy  and  early  childhood  that 
it  deserves  special  consideration.  For  this  reason  I  have  departed 
from  a  strictly  etiological  basis  of  classification  in  order  to  bring 
out  the  various  causes  which  may  produce  this  very  conmion  sympt(»n. 

In  adults  convulsions  are  rare,  and  usually  represent  a  serious 
condition  with  special  etiological  factors.  In  infancy  and  early 
childhood,  on  the  other  hand,  convulsions  are  extremely  common, 
the  tendency  toward  convulsive  disorders  growing  progressively  less 
in  later  childhood  until  adult  life  is  reached. 
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ETIOLOGY. — In  the  first  place,  convulsions  may  be  divided  into 
two  groups  according  to  whether  there  is  or  is  not  an  organic  lesion 
of  the  central  nervous  system. 

Convulsions  Due  to  Organic  Lesions. — In  this  group  belong 
'the  convulsions  which  appear  as  a  symptom  of  a  great  variety  of 
cerebral  diseases.  The  pathogenesis  is  direct  irritation  of  the  cortex 
of  the  brain.  The  most  common  cerebral  diseases  in  early  life  in 
which  convulsions  are  seen  are: — 

1.  Meningitis 

2.  Intracranial  hemorrhage 

3.  Acute  encephalitis 

4.  Solitary  tubercle  of  the  brain 

5.  New  growths  of  the  brain 

6.  Hydrocephalus 

7.  Cerebral  abscess 

8.  Cerebral  embolism 

9.  Cerebral  thrombosis 

10.  Developmental  defects  of  the  brain 

Even  in  this  group  of  con\nilsions  of  organic  origin,  the  symptom 
is  more  likely  to  appear  in  infancy  and  early  childhood  than  when 
similar  lesions  are  present  in  adult  life.  This  can  only  be  explained 
by  certain  constitutional  factors  peculiar  to  infants  and  yoimg  chil- 
dren. The  factor  usually  held  responsible  is  the  instability  of  the 
relatively  undeveloped  nerve  centers,  and  it  is  probable  that  this 
is  the  chief  explanation  of  the  greater  frequency  of  convulsions  as 
a  symptom  of  organic  disease.  The  constitutional  disease  spasmo- 
philia is,  however,  so  common  in  early  infancy  that  it  may  also  partly 
explain  the  frequency  of  convulsions  at  this  age,  even  when  the 
immediate  cause  of  the  symptom  is  the  irritation  from  an  organic 
lesion. 

Convulsions  Due  to  Functional  Disturbance. — ^The  principal 
etiologic  factors  which  have  been  connected  with  convulsions  without 
an  organic  lesion  of  the  central  nervous  system  are  first,  reflex  irrU 
tation,  and  second,  toxic  disturbafice.  As  the  same  reflex  and  toxic 
causes  exist  in  adults  as  well  as  in  children,  there  must  be  other 
etiological  factors  to  explain  the  fact  that  convulsions  of  functional 
origin  are  almost  exclusively  seen  in  infancy  and  early  childhood. 
Until  comparatively  recently,  it  has  been  the  prevailing  opinion 
that  the  chief  underlying  predisposing  cause  of  the  frequency  of 
convulsions  in  early  life  was  instability  of  the  fterve  centers,  dep>ending 
upon  a  relative  lack  of  development  of  the  voluntary  centers  of  the 
cortex.  It  must  be  remembered,  however,  that  convulsions  are 
much  less  frequent  in  the  first  three  or  four  months  of  life  than  later, 
although  it  is  at  this  very  early  age  that  one  would  expect  the  great- 
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est  instability  of  the  nerve  centers.  Therefore,  while  it  is  very  pos- 
sible that  instability  from  relative  lack  of  development  may  play 
a  part  in  the  etiology  of  the  convulsions  of  infancy,  it  is  probable 
that  it  does  not  play  the  chief  r61e,  and  that  we  must  look  further 
for  the  principal  etiological  factor  which  explains  the  frequency  of 
convulsions  in  early  life. 

Convulsions  are  most  common  between  the  ages  of  six  months 
and  two  years.  This  suggests  that  the  predisposing  factor  is  an 
acquired  one.  It  is  now  generally  recognized  that  the  commonest 
cause  of  infantile  convulsions  is  the  constitutional  disease,  spasmo- 
philia. It  is  known  that  this  disease  is  characterized  by  a  tendency 
toward  convulsions,  and  that  the  immediately  precipitating  cause 
of  an  attack  may  be  either  reflex  or  toxic.  Spasmophilia  is  seen 
most  often  between  the  ages  of  six  months  and  two  years.  It  is 
highly  probable  that  the  spasmophilic  constitution  may  be  acquired 
without  the  possibility  of  its  being  recognized  by  the  usual  diagnostic 
signs.  It  is  consequently  highly  probable  that  in  many  cases  in 
which  the  only  manifest  cause  for  the  convulsions  is  some  reflex  or 
toxic  disturbance,  the  underlying  cause  is  spasmophilia.  I  believe 
that  the  acquired  constitutional  disease,  spasmophilia,  is  so  frequent 
in  infancy  and  early  childhood  that  it  can  fully  explain  the  tendency 
toward  convulsions  of  functional  origin  which  are  seen  at  this  period 
of  life.  Nevertheless,  convulsions  are  sometimes  seen  in  which  at 
no  time  can  there  be  obtained  any  evidence  of  hyperirritability  of 
the  peripheral  nerves.  In  these  cases  the  explanation  must  lie  either 
in  the  instability  of  the  nerve  centers  in  early  life,  or  in  some  special 
peculiarity  of  the  precipitating  cause.  In  the  majority  of  cases, 
however,  particularly  when  the  precipitating  cause  is  reflex  irrita- 
tion, the  underlying  cause  is  spasmophilia. 

There  remain  to  be  considered  the  reflex  and  toxic  factors,  which, 
under  the  modem  view  of  the  etiology  of  infantile  convulsions,  play 
the  part  of  precipitating  or  exciting  causes  in  children  who  already 
have  a  constitutional  tendency  toward  motor  discharge  from  the 
cerebral  cortex. 

Any  unusual  irritation  of  the  peripheral  nerves  may  act  as  a  reflex 
exciting  cause.  One  of  the  most  frequent  in  infancy  is  due  to  the 
irritation  of  the  mucous  membrane  of  the  gastro-enteric  tract  from 
the  abnormal  contents  in  indigestion.  While  the  convulsions  asso- 
ciated with  infectious  processes  are  usually  of  toxic  rather  than  of 
reflex  pathogenesis,  some  infections  cause  a  relatively  slight  toxemia 
and  a  relatively  marked  irritation  of  the  peripheral  nerves.  Ex- 
amples of  such  conditions  are  acute  catarrhal  affections  of  the  nose 
and  pharynx,  and  acute  otitis  media.  It  is  probable  that  the  con- 
vulsions sometimes  seen  in  association  with  these  conditions,  par- 
ticularly in  manifestly  spasmophilic  infants,  are  of  reflex  rather  than 
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of  toxic  origin.  In  rare  cases  such  sources  of  reflex  irritation  as 
dentition,  phimosis,  or  intestinal  parasites  have  appeared  to  be  the 
precipitating  cause  of  an  attack  of  convulsions.  In  the  great  majority 
of  cases,  however,  the  physician  should  look  either  for  indigestion 
or  for  some  acute  irritation  of  the  upper  air  passages. 

The  commonest  immediately  exciting  cause  of  toxic  convulsions  is 
the  onset  of  one  of  the  acute  infections.  Almost  any  acute  infection 
in  infancy  and  early  childhood  may  begin  with  a  convulsion,  although 
the  symptom  is  most  frequently  seen  in  pneumonia,  scarlet  fever  and 
malaria.  The  infectious  disease  which  is  most  often  associated  with 
convulsions  is  pertussis,  but  here  the  cause  is  not  manifestiy  toxic, 
as  the  convulsions  may  be  due  to  cerebral  congestion,  to  slight  hemor- 
rhage resulting  from  a  paroxysm,  or  to  the  reflex  irritation  of  the 
lesion  in  the  bronchial  mucosa.  Second  in  frequency  in  the  toxic 
group  of  precipitating  causes  is  indigestion  with  fermentation,  the 
convulsions  being  caused  by  the  absorption  of  toxic  products  from 
the  gastro-enteric  tract.  It  is  therefore  evident  that  indigestion  may 
act  in  two  ways  as  the  exciting  cause  of  convulsions,  one  being  through 
reflex  irritation,  the  other  being  through  toxic  absorption.  Asphyxia 
is  another  exciting  cause  of  convulsions  in  infancy,  and  in  such  cases 
the  effect  on  the  central  nervous  system  is  similar  to  that  of  a  toxemia. 
Uremia  is  another  example  of  convulsions  of  purely  toxic  origin. 
In  rare  instances  the  taking  of  exogenous  poisons  may  be  the  cause. 
While  convulsions  of  toxic  origin  are  commonest  in  children  who 
are  manifestly  spasmophilic,  yet  this  underlying  cause  is  not  so 
constantly  found  as  in  the  reflex  group,  and  it  is  probable  that  many 
forms  of  intoxication  can  produce  a  convulsion  without  the  existence 
of  a  spasmophilic  factor. 

SYMPTOMS. — In  the  majority  of  cases  the  attack  comes  on 
abruptly  without  the  slightest  warning.  Occasionally  there  are  pro- 
dromal symptoms,  such  as  restlessness  or  slight  twitchings  of  some 
of  the  voluntary  muscles.  The  first  thing  usually  noticed  is  that 
the  eyes  become  fixed,  or  that  the  eyeballs  are  rolled  upward. 
Almost  immediately  convulsive  twitchings  begin  either  in  the  mus- 
cles of  the  eye,  of  the  face,  or  of  one  of  the  extremities.  The  twitch- 
ing extends  rapidly  until  all  parts  of  the  body  are  involved.  The 
convulsion  usually  becomes  general.  At  times,  however,  when  the 
cause  is  a  localized  organic  lesion  of  the  brain,  the  convulsion  may 
be  unilateral,  or  confined  to  a  single  extremity.  It  should  also  be 
remembered  that  a  unilateral  convulsion  is  not  diagnostic  of  a  local 
lesion,  but  is  sometimes  seen  even  in  a  convulsion  of  functional 
origin.  The  convulsive  movements  are  rhythmic  and  consist  in  an 
alternation  of  flexion  and  extension.  This  produces  a  series  of 
grimaces  in  the  face  and  a  rhythmic  jerking  in  the  extremities.    Any 
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variety  and  combination  of  tonic  and  clonic  spasm  may  be  seen. 
The  face  is  pale  at  first,  and  later  may  become  slightiy  cyanotic; 
the  forehead  is  covered  with  a  cold  sweat.  The  pulse  is  weak;  it 
may  be  slow,  fast,  or  irregular.  The  respiration  is  shallow,  and 
is  often  spasmodic.  In  a  true  convulsion  there  is  always  complete 
loss  of  consciousness,  and  there  may  be  involuntary  passage  of  urine 
and  feces. 

The  duration  of  the  attack  is  very  variable.  In  convulsions  mani- 
festly due  to  spasmophilia  or  associated  with  reflex  precipitating 
causes,  the  attack  rarely  lasts  more  than  two  or  three  minutes.  In 
convulsions  due  to  an  organic  lesion  of  the  brain,  the  attack  often 
lasts  very  much  longer,  sometimes  as  long  as  half  an  hour,  or  even 
more.  In  the  toxic  convulsions  ushering  in  an  acute  infection,  the 
attacks  are  short,  usually  not  more  than  two  or  three  minutes,  but 
in  certain  special  cases  convulsions  of  toxic  origin  may  be  of  longer 
duration.  At  the  end  of  the  attack  the  convulsive  movements  be- 
come less  frequent,  and  finally  cease  altogether,  usually  leaving  the 
patient  in  a  condition  of  coma.  There  may  be  only  one  attack,  or 
the  attacks  may  recur  after  a  short  interval.  Immediate  recurrence 
is  not  common  in  spasmophilic  and  reflex  convulsions,  but  is  some- 
times seen  in  convulsions  of  organic  origin,  or  in  certain  forms  of 
toxemia,  particularly  that  produced  by  absorption  from  the  gastro- 
intestinal canal.  After  an  attack  the  child  soon  passes  from  stupor 
into  a  more  natural  sleep,  and  unless  recurrence  occmrs,  awakens 
bright  and  well.  A  transient  paralysis  due  to  exhaustion  of  the 
nerve  centers  is  sometimes  seen  after  a  convulsion  of  purely  func- 
tional origin;  this  point  should  be  remembered  because  a  permanent 
paralysis  following  a  con\ailsion  points  toward  an  organic  lesion. 

Death  may  occur  in  a  convulsive  attack,  although  this  is  com- 
paratively rare.  Such  an  occurrence  is  seen  most  often  m  \^ry 
young  infants.  While  the  cause  of  death  may  be  asphj^da  or  exhaus- 
tion, it  is  more  commonly  some  underlying  factor,  such  as  status 
lymphaticus,  or  tetany  of  the  heart.  In  the  great  majority  of  cases 
recovery  occurs,  but  recurrence  at  some  later  period  is  very  common 
in  spasmophilic  infants. 

DIAGNOSIS. — There  is  no  difficulty  in  recognizing  an  attack  of 
convulsions.  The  recognition  of  the  cause,  which  is  important  for 
purposes  of  intelligent  treatment,  is  often  a  matter  of  extreme  diffi- 
culty. The  physician  must  obtain  a  careful  history,  not  only  as  to 
the  character  of  the  inmiediate  attack,  but  as  to  all  other  s>Tnp- 
toms  which  may  have  been  present.  A  most  careful  and  thorough 
physical  examination  must  be  made. 

It  is  particularly  difficult  to  determine  the  cause  of  convulsions 
occurring  in  the  early  weeks  of  life.    At  this  period  convulsions  may 
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be  due  to  such  organic  lesions  as  cerebral  hemorrhage  or  defective 
cerebral  development  without  showing  any  localizing  symptoms.  It 
is  possible  that  the  mechanical  disturbance  of  prolonged  labor  may 
give  rise  to  convulsions  through  circulatory  disturbance  without  the 
existence  of  an  organic  lesion.  While  spasmophilia  can  be  excluded 
at  this  period,  convulsions  of  toxic  origin  from  gastro-intestinal 
disorder  are  a  possibility.  In  the  majority  of  cases,  however,  at 
this  age  the  cause  is  organic. 

Organic  Brain  Disease. — This  cause  should  be  suspected  when- 
ever the  convulsive  attack  is  prolonged.  The  diagnosis  depends 
mainly  upon  whether  a  careful  and  thorough  physical  examination 
reveals  any  focal  symptoms,  such  as  a  localized  spasm  or  paralysis, 
strabismus,  or  changes  in  the  pupils.  Limitation  of  the  convulsions 
to  one  side  or  to  one  limb,  while  strongly  suggestive  of  an  organic 
lesion,  is  occasionally  seen  in  purely  functional  disturbance.  Con- 
vulsions due  to  an  organic  lesion  of  the  brain  are  not  accompanied 
by  fever,  except  in  acute  meningitis  and  encephalitis.  In  hemorrhage 
and  meningitis  the  convulsions  are  likely  to  recur  within  a  short 
time.  In  solitary  tubercle  and  new  growths  they  usually  recur  after 
a  much  longer  period. 

Spasmophilia. — This  is  the  commonest  cause  of  convulsions  in 
infancy  and  early  childhood,  and  should  always  be  suspected  when 
there  is  no  evidence  of  an  organic  lesion.  The  diagnosis  depends 
upon  the  recognition  of  such  diagnostic  signs  as  laryngospasm,  car- 
popedal  spasm,  Chvostek's  sign,  the  peroneal  reflex,  and  Trous- 
seau's sign.  The  diagnosis  is  often  impossible  in  the  period  which 
immediately  follows  the  convulsive  attack,  but  if  a  careful  examina- 
tion be  made  on  each  of  the  successive  days  after  an  attack,  some 
one  of  the  characteristic  signs  will  usually  be  found  if  spasmophilia 
be  present.  The  recognition  of  spasmophilia  does  not  preclude  the 
possibility  of  a  reflex  or  toxic  exciting  cause. 

Toxic  Causes. — The  most  important  point  in  the  recognition  of 
the  onset  of  some  acute  infection  as  the  cause  of  convulsions  is  the 
existence  of  a  high  temperature.  The  only  organic  brain  diseases 
accompanied  by  fever  are  acute  meningitis,  acute  encephalitis,  and 
cerebral  abscess;  and  these  conditions  can  usually  be  recognized  by 
their  characteristic  symptoms.  Uremia,  while  a  rare  cause  of  con- 
vulsions in  early  life,  is  a  possibility,  and  an  examination  of  the 
urine  should  be  made  in  all  cases  in  which  the  origin  of  the  convul- 
sions is  not  clear.  Asphyxia  is  a  possibility  as  a  cause  in  the  con- 
vulsions occurring  in  the  newborn,  and  in  rare  cases  produces  convul- 
sions late  in  the  course  of  a  pneumonia,  or  in  membranous  laryngitis. 

Reflex  Causes. — I  am  verv  doubtful  if  reflex  irritation  ever 
causes  convulsions  except  as  a  precipitating  cause  in  spasmophilia. 
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It  is  always  well,  however,  at  the  time  of  a  convulsion  to  consider 
the  possibility  of  the  child  being  spasmophilic  and  thdt  the  pre- 
cipitating cause  is  indigestion,  and  the  immediate  treatment  of  the 
case  often  depends  upon  this  assumption. 

Epilepsy. — ^This  possibility  should  only  be  considered  when  all 
other  causes  have  been  excluded.  It  is  the  least  probable  diagnosis 
in  infants.  In  older  children  it  is  recognized  mainly  through  the 
existence  of  a  distinct  aura  preceding  the  attack,  or  by  the  exist- 
ence of  a  history  of  previous  typical  attacks  of  i>etit  mal. 

PROGNOSIS. — This  depends  entirely  upon  the  cause  of  the  con- 
vulsions. In  general,  convulsions  in  themselves  are  rarely  fatal 
unless  they  occur  as  a  terminal  condition  in  some  recognized  disease. 
Fatal  attacks  are  seen  most  often  in  the  newborn  or  in  very  young 
infants,  in  whom  the  cause  is  obscure.  They  are  occasionally  seen 
in  pertussis,  or  late  in  the  course  of  laryngeal  or  pulmonary  disease 
accompanied  by  asphyxia.  When  the  convulsions  are  prolonged 
and  repeated,  the  evidence  points  toward  a  grave  lesion  as  the  cause, 
and  the  outlook  is  doubtful.  In  convulsions  which  can  be  definitely 
associated  either  with  spasmophilia  or  with  the  onset  of  an  acute 
infection,  the  prognosis  is  good  in  so  far  as  the  convulsions  are  con- 
cerned. It  is  rare  that  a  convulsive  attack  is  in  itself  the  cause  of 
any  injury  to  the  brain,  although  I  have  seen  a  case  in  which  con- 
vulsions were  produced  by  atropin  poisoning  and  were  followed  by 
the  symptoms  of  cerebral  hemorrhage.  In  the  great  majority  of 
cases  a  convulsion  means  only  some  nervous  hyperirritability.  The 
possibility  of  epilepsy  is  to  be  considered  in  children  over  two  years 
old,  in  whom  convulsions  without  apparent  cause  recur  after  var}'- 
ing  intervals. 

TREATMENT. — The  physician  who  is  summoned  to  attend  an 
attack  of  convulsions  should  be  prepared  with  the  following  things: 
Ether,  a  hypodermic  syringe  with  morphin,  a  solution  of  chloral, 
some  sodium  bromide,  and  the  soft  rubber  catheter,  tube  and  funnel 
which  are  used  for  the  giving  of  a  high  irrigation  of  the  colon  or  for 
washing  out  the  stomach.  In  the  majority  of  cases  the  infant  will 
have  been  rushed  at  once  into  a  warm  bath,  and  I  find  that  my  first 
duty  in  such  cases  usually  is  to  see  that  the  water  of  the  bath  is  not 
too  hot.  It  is  well  to  order  that  the  infant  be  taken  out  of  a  hot 
bath  before  it  returns  to  consciousness  in  order  that  a  recurrence  of 
convulsions  from  fright  may  be  avoided.  If  the  infant  has  not  been 
placed  in  a  warm  bath,  I  usually  substitute  a  mustard  pack,  given 
as  described  in  Volume  I,  page  157.  The  patient  should  be  kept 
perfectly  quiet,  every  unnecessary  disturbance  being  avoided.  Cold 
may  be  applied  to  the  head  and  dry  heat  to  the  feet,  or  the  feet  may 
be  placed  in  mustard  water  while  the  child  is  lying  in  the  mustard 
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pack.  When  the  convulsion  is  only  of  a  few  minutes  duration  and 
is  not  repeated,  no  medication  need  be  used.  In  infancy,  however, 
it  is  well  to  give  a  thorough  irrigation  of  the  colon  in  order  to  remove 
any  possible  source  of  reflex  irritation  in  the  lower  bowel.  If  the 
history  suggests  the  possibility  of  undigested  food  in  the  stomach 
being  the  exciting  cause,  gastric  lavage  should  be  performed.  The 
source  of  irritation,  however,  is  more  commonly  in  the  intestine, 
and  after  the  irrigation  of  the  colon  I  usually  give  the  patient  a  dose 
of  castor  oil  as  a  prophylactic  measure  against  the  possibility  of 
recurrence.  When  the  physical  examination  reveals  a  high  tempe- 
rature suggesting  that  the  cause  of  the  convulsion  is  the  onset  of 
an  acute  infection,  recurrence  can  best  be  prevented  by  the  use  of 
the  cold  pack. 

In  prolonged  convulsions  additional  measures  are  necessary.  The 
most  effective  remedy  is  an  inhalation  of  ether,  and  this  should  be 
given  whenever  the  convulsion  continues  after  the  initial  measures 
of  counter-irritation  are  instituted.  If  the  child  upon  coming  out 
of  ether  tends  to  relapse  at  once  into  a  prolonged  convulsion,  chloral 
should  be  given  by  rectum  in  doses  proportioned  to  the  age  of  the 
child.  (See  Volume  I,  page  170).  The  chloral  should  be  injected  as 
high  as  possible  into  the  bowel  through  the  soft  rubber  catheter,  and 
its  escape  should  be  prevented  by  pressure  of  the  buttocks  together. 
If  the  convulsive  movements  are  very  severe,  while  the  physician  is 
waiting  for  the  chloral  to  take  effect,  a  second  ether  inhalation  may 
be  given  for  temporary  effect.  If  after  twenty  or  thirty  minutes 
the  chloral  has  not  taken  effect,  or  if  it  has  been  expelled  from  the 
rectiun,  and  if  the  convulsion  tends  to  continue  as  soon  as  the  ether 
is  withdrawn,  morphin  should  be  given  hypodermically  in  doses 
proportioned  to  the  age  of  the  child.  If  in  spite  of  all  these  measures 
the  convulsion  still  tends  to  continue,  the  giving  of  chloral  by  rectum 
may  be  repeated  once,  and  if  this  fails,  an  injection  of  morphin  can 
be  once  repeated  after  the  expiration  of  two  hours.  While  the  physi- 
cian is  thus  attempting  to  get  a  prolonged  convulsion  under  control 
with  chloral  or  morphin,  he  should  use  the  ether  inhalation  often 
enough  to  prevent  undue  exhaustion  of  the  child,  even  though  its 
effect  is  only  temporary.  When  such  a  prolonged  convulsion  is 
finally  under  control,  recurrence  should  be  prevented  by  giving  sodium 
bromide  by  rectum  in  doses  proportioned  to  the  age  of  the  child. 
(Volume  I,  page  170.)  If,  in  spite  of  the  bromide  a  severe  con- 
vulsion recurs,  the  treatment  of  the  original  attack  should  be  repeated. 

In  some  cases,  the  condition  against  which  the  physician  has  to 
contend  is  not  a  prolonged,  severe  convulsion,  but  a  tendency  toward 
the  frequent  recurrence  of  shorter  convulsions  at  various  intervals. 
This  condition  is  best  met  by  the  use  of  sodium  bromide  given  by 
rectum.     If  this  is  ineffective  in  preventing  the  occurrence  of  re- 


780  Diseases  of  the  Ne&vous  System 

peated  convulsions,  chloral  in  proper  doses  should  be  added  to  the 
rectal  injections. 

As  soon  as  the  convulsions  have  been  brought  under  control 
every  efiFort  should  be  made  to  find  and  treat  the  probable  cause. 
Indigestion  should  be  combatted  by  appropriate  reduction  in  the 
strength  of  the  food  given.  In  cases  of  repeated  convulsions  appar- 
ently due  to  the  absorption  of  the  products  of  gastro-intestinal  fer- 
mentation, I  have  found  lactic  acid  milk  the  most  useful  dietetic 
resource.  Some  cases  of  obstinate  convulsions  yield  to  inhalations 
of  oxygen  better  than  to  any  other  measure,  particularly  when  the 
cause  is  asphyxia,  or  when  the  convulsions  occur  in  early  infancy. 

EPILEPSY 

Epilepsy  cannot  be  considered  a  very  sharply  defined  disease  either 
upon  the  basis  of  etiology,  of  pathological  anatomy,  or  of  symptoms. 
It  is  usually  considered  a  symptom  complex  in  which  a  great  variet)' 
of  causes  may  be  operable.  As  the  principal  s)miptom  of  epilepsy 
is  a  general  convulsion  which  closely  resembles  the  convulsions  of 
spasmophilic  or  toxic  origin  which  are  so  common  in  infancy  and 
early  childhood,  it  might  seem  at  first  that  there  is  no  essential  dif- 
ference between  epilepsy  and  these  infantile  convulsions  of  func- 
tional origin.  Nevertheless,  epilepsy  shows  certain  peculiarities  which 
suggest  that  it  represents  a  different  process  from  ordinary  infantile 
eclampsia.  True  epilepsy  differs  from  the  convulsions  which  were 
described  under  the  preceding  heading  in  the  following  particulars: 
In  the  first  place,  while  attacks  may  begin  in  infancy,  they  are  much 
more  likely  to  begin  at  a  later  period  of  life,  particularly  about  the 
age  of  puberty.  A  still  more  important  difference  is  that  the  ten- 
dency toward  con\^lsions  produced  by  reflex  or  toxic  exciting  causes 
is  confined  to  infancy  and  early  childhood,  and  there  is  no  tendency 
toward  a  repetition  of  the  convulsive  attacks  in  later  childhood  and 
in  adult  life.  Epilepsy,  on  the  other  hand,  is  a  disease  in  which  the 
seizures  not  only  tend  to  continue  throughout  life,  but  also  to  grow 
worse  with  the  lapse  of  time.  A  third  very  important  difference 
lies  in  the  fact  that  the  seizures  in  epilepsy  do  not  ever  appear  to 
be  associated  with  any  particular  exciting  cause,  but  occur,  as  it 
were,  out  of  a  clear  sky,  without  any  coimection  with  either  reflex 
or  toxic  disturbances.  There  is  still  another  difference  in  the  nature 
of  the  attacks.  While  both  conditions  are  characterized  by  general 
clonic  conMilsions  with  loss  of  consciousness,  in  epilepsy  there  is 
often  a  peculiar  aura  which  precedes  the  attack,  and  there  are  also 
seen  certain  peculiar  mental  states  which  have  been  described  imder 
the  term  "equivalents.''  It  is  these  differences  which  chiefly  entitle 
epilepsy  to  consideration  as  a  diseased  condition  which  differs  in 
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its  essential  nature  from  the  other  forms  of  convulsive  seizure  seen 
in  early  life. 

It  is  more  difl5cult  to  draw  a  distinction  between  epilepsy  and 
the  convulsions  which  are  symptomatic  of  definite  organic  disease 
of  the  brain.  We  have  seen  that  such  organic  lesions  of  the  brain 
as  encephalitis,  an  old  hemorrhage,  and  cerebral  tumor,  may  be 
accompanied  by  epileptiform  convulsions  with  loss  of  consciousness, 
and  that  these  attacks  may  be  repeated  at  various  intervals.  Fur- 
thermore, in  these  conditions  the  convulsive  seizures  may  not  cease 
with  the  expiration  of  early  childhood,  but  may  continue  to  occur 
at  intervals  in  later  childhood  and  in  adult  life.  Attacks  due  to 
these  recognized  lesions,  moreover,  resemble  those  of  epilepsy  in 
that  they  are  not  associated  with  reflex  or  toxic  precipitating  causes. 
The  attacks  may  even  be  preceded  by  an  aura,  and  in  patients  with 
cerebral  tumor,  mental  states  are  sometimes  seen  which  are  pre- 
cisely like  those  observed  in  epilepsy.  In  fact,  from  the  symptomatic 
point  of  view,  no  distinction  can  be  drawn  between  true  epilepsy  and 
the  so-called  symptomatic  epilepsy  which  may  occur  in  a  great 
variety  of  organic  diseases  of  the  brain.  The  only  difference  is  one 
of  etiology  and  pathological  anatomy.  Most  cases  of  "symptomatic 
epilepsy"  are  due  to  a  definite  recognizable  cause,  and  are  associated 
with  a  constant  easily  demonstrable  anatomical  lesion  of  the  brain, 
whereas  in  true  epilepsy  the  cause  is  entirely  unknown  and  demon- 
strable anatomical  lesions  are  absent.  True  epilepsy  therefore  may 
be  defined  as  a  disease  characterized  by  a  tendency  to  repeated  attacks 
of  general  convulsions,  which  differ  from  the  conmion  infantile  con- 
vulsions of  functional  origin  in  their  tendency  to  recur  throughout 
life,  in  the  absence  of  precipitating  and  exciting  causes,  and  in  the 
presence  of  an  aura  or  of  peculiar  mental  states,  and  which  differ 
from  the  convulsions  of  organic  origin  in  the  absence  of  a  definite 
etiology  and  of  constant  anatomical  lesions  of  the  brain. 

ETIOLOGY. — It  is  usually  granted  that  the  initial  disturbance 
of  true  epilepsy  originates  somewhere  in  the  cortical  centers  of  the 
brain,  and  that  the  epileptiform  convulsion  results  from  the  libera- 
tion of  energy  from  the  cells  in  the  motor  cortex.  The  most  modem 
view  regards  epilepsy  as  not  representing  a  purely  functional  dis- 
turbance, but  as  representing  the  effects  of  a  lesion  of  the  cerebral 
tissues,  which  acts  as  a  source  of  irritation  and  produces  the  occa- 
sional explosion  or  motor  discharge  which  characterizes  the  disease. 
The  evidence  in- favor  of  this  hypothesis  lies  in  the  fact  that  in  many 
cases  of  true  epilepsy  microscopic  lesions  have  been  discovered, 
although  the  nature  of  these  lesions  has  not  been  constant.  The 
most  important  associated  etiological  factor  which  has  been  estab- 
lished is  herediiy,  this  appearing  to  play  the  most  important  r61e  in 
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the  production  of  the  disease.  It  has  been  estimated  that  at  lea; 
SO  per  cent,  of  epileptics  come  from  epileptic  families.  This  fai 
would  suggest  that  the  lesion  which  produces  the  irritation  is  moi 
likely  to  be  of  developmental  origin  than  acquired  from  some  infli 
ence  acting  from  outside  the  body.  It  is  quite  probable  that  man 
if  not  the  majority  of  cases  of  epilepsy  are  due  to  such  a  develoj 
mental  lesion,  which  often  cannot  be  demonstrated  by  our  preset 
methods  of  examination.  Nevertheless,  there  is  evidence  that  a< 
quired  lesions,  such  as  encephalitb  or  hemorrhage,  may  occur,  whic 
are  too  small  to  produce  the  paralytic  and  other  localizing  sympton; 
associated  with  larger  acquired  lesions  of  this  kind,  but  which  nevei 
theless  may  leave  behind  a  tiny  area  resembling  a  scar  which  migl: 
prove  a  constant  source  of  cortical  irritation,  and  which  would  pn 
duce  the  same  effects  as  a  developmental  lesion.  It  is  possible  tha 
the  cases  of  epilepsy  in  which  heredity  does  not  appear  to  be  a  facte 
are  due  to  acquired  lesions  of  this  kind.  Evidence  that  epilepsy 
due  to  the  presence  of  an  organic  lesion,  whether  developmental  t 
acquired,  is  constantly  accumulating. 

The  influence  of  other  conditions,  such  as  alcoholism  in  the  parent 
and  syphilis,  has  not  been  definitely  established  in  connection  wit 
epilepsy,  although  there  is  some  evidence  that  these  factors  ma 
lead  to  a  microscopic  lesion  of  the  brain,  which  would  account  ft 
the  existence  of  the  disease.  An  innumerable  number  of  possib 
toxic  and  reflex  causes  have  been  suggested,  but  the  we^t  of  cv 
dence  inclines  toward  the  view  that  there  is  no  proof  of  the  influem 
of  these  factors. 

The  question  has  frequently  been  raised  whether  infantile  coi 
vulsions  are  not  frequently  followed  by  epilepsy  in  later  years,  Tl 
answer  to  this  question  appears  to  be  negative.  It  is  true  that  ep 
lepsy  may  begin  in  infancy,  but  in  the  majority  of  cases  of  this  kin 
there  b  no  evidence  of  spasmophilia,  which  is  the  commonest  cau; 
of  infantile  convulsions,  nor  is  there  evidence  of  a  gross  recognizab 
anatomical  lesion  of  the  brain,  or  of  definite  reSex  or  toxic  excitin 


PATHOLOGICAL  ANATOMY.— No  constant  or  characterist 
lesion  has  been  found  in  cases  of  so-called  idiopathic  epilepsy.  Neve 
theless,  it  is  the  opinion  of  the  most  competent  authorities  that 
pathological  tissue  change  can  be  demonstrated  in  the  majority  i 
instances.  These  changes  can  only  be  observed  microscopically,  an 
the  character  of  the  changes  described  by  different  authorities  diffe: 
widely.  Some  investigators  have  described  a  generalized  gliosi 
others,  areas  of  sclerosis  in  various  parts  of  the  cortex,  whik  sti 
others  have  observed  degenerative  changes  in  the  ganglion  cells.  ] 
is  probable  that  epUepsy  is  caused  by  some  small  focal  lesion  whic 
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is  either  developmental  in  origin,  or  acquired,  and  that  the  symptoms 
are  due  rather  to  the  presence  of  such  a  lesion  than  to  anything 
peculiar  in  its  character.  It  is  thus  conceivable  that  a  great  variety 
of  microscopic  lesions  might  produce  the  disease. 

SYMPTOMS. — Epilepsy  may  begin  in  infancy  or  at  any  time 
throughout  childhood,  but  a  frequent  time  for  its  development  is 
at  puberty. 

Petit  Mal. — ^The  petit  mal  may  exist  in  different  degrees  of  severity. 
In  the  mildest  form,  which  may  often  pass  unnoticed  unless  the 
attendants  are  especially  on  the  watch  for  it,  the  child  stops  for  a 
moment  in  its  occupation,  whether  speaking,  eating,  or  playing, 
while  its  eyes  become  j&xed,  the  face  blanches  or  becomes  congested 
and  assumes  a  vacant  expression.  This  condition  may  last  for  only 
a  few  seconds,  when  the  child  resumes  its  former  occupation  as  though 
it  had  never  been  interrupted,  and  usually  is  not  aware  that  anything 
has  happened.  In  other  cases  this  condition  lasts  a  little  longer,  and 
slight  twitching  of  the  lower  part  of  the  face  and  of  the  extremities 
may  occur.  Again,  the  attacks  are  more  severe,  the  child  complains 
of  being  dizzy,  staggers,  has  slight  convulsive  movements,  and  turns 
pale,  this  condition  lasting  for  a  minute  or  more,  and  being  quite 
marked,  but  without  any  total  loss  of  consciousness.  Momentary 
attacks  of  staggering  sometimes  occur  alone  in  place  of  the  attacks 
above  described.  At  times  these  attacks  of  petit  mal  are  the  only 
manifestations  of  the  disease,  but  in  severe  cases  they  are  apt  to 
be  accompanied  by  occasional  attacks  of  grand  mal.  They  may 
occur  as  often  as  twenty  or  thirty  times  a  day,  or,  on  the  other  hand, 
they  may  be  noticed  only  once  in  four  or  five  days,  and  sometimes 
they  are  absent  for  longer  intervals. 

Grand  Mal. — In  the  grand  mal  the  attacks  are  of  much  greater 
severity.  They  are  sometimes  preceded  for  several  hours  by  a  feel- 
ing of  malaise  or  general  discomfort,  but  this  is  not  always  present. 
Patients  sometimes  have  notice  of  the  sudden  onset  of  the  attack, 
experiencing  a  sensation  which  immediately  precedes  the  convulsion 
and  forms  part  of  the  attack  itself.  This  is  called  the  aura.  This 
aura  may  be  of  different  kinds.  It  is  most  conmionly  a  sense  of 
fulness  or  oppression  in  the  epigastrium,  from  which  something  seems 
to  rise  into  the  throat,  and  unconsciousness  supervenes.  It  may  be, 
however,  a  pain  or  a  sensation  of  numbness,  tingling,  or  other  form 
of  paresthesia  in  various  parts  of  the  body.  Sometimes  tinnitus  is 
the  first  symptom.  Frequently  the  patient  has  no  warning  what- 
ever of  the  attack,  but  falls  unconscious  with  or  without  a  cry.  The 
face  becomes  congested,  and  the  eyes  usually  turn  upward  so  that 
only  the  whites  can  be  seen.  After  this  follows  the  stage  of  tonic 
spasm,  which  is  sometimes  so  short  that  it  is  overlooked.     Then 
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come  the  clonic  convulsions,  which  in  typical  cases  are  general, 
although  the  limbs  on  one  side  of  the  body  are  sometimes  more 
afifected  than  those  on  the  other  side.  In  such  cases  a  post-epileptic 
hemiplegia  lasting  several  hours  or  days  may  result.  The  move- 
ments of  the  limbs  are  apt  to  be  very  violent,  the  hands  are  clinched, 
the  thumbs  being  fixed  on  the  palms  and  the  fingers  closed  over  them. 
In  many  cases  the  p>atients  froth  at  the  mouth.  In  the  more  severe 
cases  the  children  bite  their  tongues  and  pass  their  urine  involun- 
tarily. The  duration  of  such  attacks  is  usually  five  or  ten  minutes, 
but  one  attack  may  succeed  another  with  little  or  no  intermission. 
When  the  attacks  follow  one  another  in  this  way  for  several  hours 
the  patient  is  said  to  be  in  the  epileptic  siatuSy  and  this  condition  as 
regards  life  is  very  serious.  After  the  convulsion  ceases  the  child^s 
breathing  becomes  stertorous  and  the  limbs  are  relaxed.  Later,  and 
before  consciousness  fully  returns,  the  child  often  falls  into  a  deep 
sleep,  and  on  waking  has  no  recollection  of  the  attack,  but  complains 
only  of  headache  and  of  mental  confusion.  Attacks  often  occur  in 
the  night,  and  in  this  way  may  be  overlooked,  the  only  evidence  of 
them  being  that  the  child  has  wet  the  bed.  In  certain  cases,  when 
only  nocturnal  attacks  have  been  present,  we  often  have  reason  to 
believe  that  the  disease  has  existed  for  a  considerable  period  before 
its  presence  was  suspected.  In  some  cases  in  connection  with  the 
attacks  there  is  a  desire  to  walk  or  to  run,  so  that  the  patient  must 
be  closely  watched.  In  this  condition  children  may  walk  straight 
against  an  obstacle,  though  they  are  more  apt  to  stop  when  some- 
thing comes  across  their  path.  Sometimes  they  walk  or  run  in 
circles. 

The  cases  of  parox>'smal  miming  described  by  Bullard  are  at 
times  early  manifestations  of  an  epilepsy  which  will  develop  later, 
although  they  may  also  be  only  the  symptoms  of  hysteria,  chorea 
or  organic  cerebral  disease. 

In  the  so-called  massed  form  of  epilepsy,  the  convulsions  occur  at 
frequent  and  at  very  short  intervals,  then  cease  suddenly  only  to 
recur  again  after  an  interval  of  many  months  in  the  same  massed 
form.  In  later  life  the  attacks  eventually  become  more  evenly  dis- 
tributed and  assume  the  usual  type  of  grand  mal.  This  variety  is 
very  typical  in  the  beginning  and  may  give  rise  to  a  suspicion  of 
hysteria.  It  is  peculiarly  resistant  to  treatment.  Epileptic  children 
are  liable  to  bursts  of  ungovernable  anger  and  violence  lasting  for 
hours,  in  which  they  may  tear  and  destroy  things,  bite  the  mother 
or  nurse,  and  are  apparently  for  a  time  under  the  influence  of  illu- 
sions and  hallucinations.  This  form  is  called  psychic  epilepsy  in 
distinction  to  motor  epilepsy,  and  is  due  to  the  nervous  explosion 
taking  place  in  the  psychic  instead  of  in  the  motor  areas.  The 
motor  attack  may  precede  the  psychic,  or  vice  versa. 
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The  condition  of  patients  between  the  attacks  is  in  the  lighter 
cases  and  in  the  beginning  of  the  disease  usually  quite  normal.  As 
the  disease  progresses,  however,  there  is  a  tendency  to  mental  im- 
pairment, and  in  the  more  severe  cases,  in  contrast  to  the  lighter 
ones,  we  are  apt  to  find  some  enfeeblement  of  intellect,  which  at 
times  may  go  on  to  an  advanced  dementia.  Such  cases  are  to  be 
distinguished  from  the  symptomatic  epilepsy  seen  in  cases  of  defec- 
tive mental  development. 

DIAGNOSIS. — ^As  the  convulsive  attacks  occurring  in  epilepsy 
cannot  be  distinguished  clinically  from  similar  attacks  due  to  otJier 
causes,  we  are  forced  to  differentiate  epilepsy  from  other  diseases 
by  carefully  eliminating  other  causes  for  the  convulsions.  We  must 
also  wait  to  see  whether  the  attacks  will  continue  indefinitely,  in 
which  case  they  are  more  likely  to  be  epileptic. 

The  diagnosis  of  epilepsy  is  made  from  a  continuance  of  the  attacks 
after  a  considerable  period  without  evidence  of  any  organic  disease 
or  toxic  or  reflex  irritation.  When  the  child  bites  its  tongue  during 
the  attack  and  goes  to  sleep  after  the  convulsion,  or  when  there  is 
temporary  mental  impairment  after  the  convulsion,  we  have  good 
reason  to  state  that  the  convulsions  are  due  to  true  epilepsy,  especially 
if  no  symptoms  of  organic  brain  disease  coexist. 

Epileptic  are  easily  distinguished  from  hysterial  convulsions  by 
the  presence  of  consciousness  in  the  latter,  at  any  rate  to  a  con- 
siderable extent.  Hysterial  convulsions  in  children  are  not  very 
common,  and  almost  never  exist  without  the  presence  of  other  symp- 
toms of  hysteria. 

PROGNOSIS. — The  prognosis  of  epilepsy  as  to  life  is,  on  the 
whole,  favorable,  and  epileptics  may  live  for  years. 

As  regards  cure,  the  prognosis  in  cases  beginning  in  early  infancy 
is  very  serious  but  by  no  means  hopeless.  When  the  disease  begias 
at  the  age  of  ten  years  or  later  a  certain  number  seem  to  recover, 
at  least  temporarily.  Many  authorities  consider  that  true  epilepsy 
is  never  cured,  yet  undoubted  cases  exist  in  which  no  convulsions 
take  place  for  years. 

The  prognosis  is  influenced  by  the  length  of  time  the  disease  has 
run  before  thorough  treatment  is  instituted.  If  begun  early  and 
carried  out  systematically  for  months  or  years  according  to  the 
severity  of  the  case,  the  chances  of  complete  recovery  are  greatly 
increased.  Death  may  occur  from  accidents  during  an  attack,  such 
as  falls,  being  smothered  in  bed  or  drowned  while  bathing. 

TREATMENT. — The  child  should  be  treated  at  once,  in  order 
to  avoid  continuous  shocks  to  its  nerve  centers.  Much  benefit 
results  from  early  attention  to  general  hygienic  conditions  and  to 
protection  from  nervous  disturbances.     The  management  of  these 
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cases  demands  constant  watchfulness  and  tact,  so  as  to  regulate  the 
surroundings  of  the  child  in  such  a  way  as  to  avoid  all  sources  of 
nervous  excitement  and  irritation,  such  as  arise  from  improper  diet, 
gastric  and  intestinal  disorders,  genital  irritation,  and  adenoid  growths. 
The  diet  must  be  regulated  according  to  the  especial  indications  for 
each  patient.  A  vegetable  diet  is  usually  indicated,  but  when  the 
child  does  not  thrive  on  this  it  is  advisable  to  give  a  certain  amount 
of  meat.     Eggs  are  usually  well  borne. 

The  bromides  in  some  form  are  the  most  useful  drugs.  At  present 
there  is  a  reaction  against  the  absolute  exclusion  of  nitrogenous 
food.  It  should,  however,  be  given  in  limited  quantities.  Of  far 
more  importance  is  the  diminution  or  exclusion  of  chlorides,  especially 
table  salt,  from  the  food.  It  has  been  demonstrated  experimentally 
and  clinically  that  bromides  exert  a  much  more  beneficial  action  when 
chlorides  are  excluded  and  considerably  smaller  doses  are  required 
to  produce  the  same  effect.  The  untoward  results  of  the  bromides 
are  also  less  likely  to  develop.  In  severe  cases  sodium  bromide  may 
replace  the  salt  in  cooked  food  and  be  used  at  the  table.  One  drachm 
to  one  loaf  of  bread  is  the  amount  usually  used.  When  such  sub- 
stitution is  made  it  is  important  to  keep  an  accurate  record  of  the 
amount  of  bromide  administered  in  this  form.  Tourette  has  sug- 
gested a  very  efficient  combination  in  the  proportion  of  two  parts 
of  potassium  bromide  to  one  part  each  of  sodium  bromide,  ammonium 
bromide  and  sodium  benzoate.  It  is  best  to  begin  with  a  dose  of  6 
grains  three  times  a  day  for  infants  of  one  to  two  years,  and  to  double 
this  amount  for  older  children.  If  the  convulsions  are  not  controlled, 
the  doses  should  be  increased  gradually  until  the  physiological  action 
of  the  drug  is  noticed.  This  treatment  should  be  carried  out  for 
long  periods,  but  under  constant  supervision,  and  from  six  months 
to  a  year  after  the  convulsive  attacks  seem  to  have  ceased. 

HYSTERIA 

Hysteria  is  a  functional  disturbance  of  the  cerebral  centers.  Ac- 
cording to  the  theory  of  Janet,  it  depends  upon  a  dissociation  of 
consciousness  and  subconsciousness.  Impulses  originate  subcon- 
sciously, which,  lacking  the  inhibitory  influences  of  the  higher  function 
of  consciousness,  lead  to  most  diverse  mental  and  physical  conditions. 
The  name  is  a  misnomer,  in  that  the  disease  has  no  necessary  con- 
nection with  uterine  disorders,  but  it  has  been  generally  adopted. 

ETIOLOGY. — We  know  very  little  about  the  etiology  of  hysteria. 
Well-marked  instances  of  the  disease  occur  in  early  life,  usually  in 
the  middle  and  later  periods  of  childhood.  Oppenheim  states  that 
he  has  repeatedly  observed  hysteric  symptoms  in  children  from  two 
to  three  years  of  age.     It  is,  however,  a  rare  disease  in  early  child- 


Hysteria  787 

hood,  although  many  cases  begin  at  puberty.  An  inherited  nervous 
organization  or  highly  exciting  surroundings,  combined  with  a  lack 
of  proper  home  discipline,  appear  to  be  the  most  important  factors 
in  the  development  of  the  condition  in  children.  The  direct  exciting 
cause  may  be  anything  producing  mental  or  physical  shock  in  one 
who  has  by  inheritance  a  neuropathic  predisposition.  Events  or 
associations  calling  up  from  the  subconsciousness  memories  which 
have  been  forgotten  by  the  consciousness  may  precipitate  an  attack 
of  hysteria.     The  disease  is  much  commoner  in  girls  than  in  boys. 

SYMPTOMS. — The  mere  presence  of  emotional  or  imaginative 
conditions  in  children  does  not  constitute  hysteria.  For  the  exist- 
ence of  the  disease  it  is  necessary  to  have  definite  symptoms,  either 
a  markedly  disorganized  mental  state,  paralysis,  anesthesia,  or  some 
serious  loss  of  function. 

The  s>Tnptoms  are  innumerable.  Convulsions  and  paralysis  are 
common,  while  dysphagia,  amaurosis,  deafness  and  anesthesia  are . 
met  with  only  in  very  severe  cases.  Anesthesia  is  especially  inter- 
esting as  representing  a  pure  type  of  the  disease,  and  is  usually  on 
one  side  of  the  body,  hemianesthesia,  or  it  may  be  of  the  "glove" 
or  ''stocking"  type,  the  anesthesia  not  corresponding  to  any  distri- 
bution of  peripheral  nerve  or  spinal  cord  lesions.  The  anesthesia 
may  extend  to  the  organs  of  special  sense  leading  to  partial  or  com- 
plete loss  of  the  function  of  hearing,  sight,  smell  or  taste,  but  the 
last  two  are  hard  to  determine  with  accuracy  in  early  life. 

Hysteria  in  children  as  usually  seen  in  America  is  marked  by  the 
emotional  condition  of  the  child,  and  by  the  presence,  in  many  cases, 
of  a  fixed  idea  relating  to  its  own  physical  condition.  The  child 
subconsciously  performs  certain  actions  or  functions  which  consciously 
he  cannot  control.  There  probably  has  often  been  in  the  beginning 
some  real  difficulty  or  disturbance  of  the  performance  of  these  func- 
tions, such  as  pain,  which  has  passed  away  or  which  is  not  sufficient 
to  produce  the  present  condition. 

The  most  common  symptoms,  aside  from  the  mental  condition, 
are  convulsions,  paralysis,  anesthesia  or  hyperesthesia. 

The  convulsions  are  distinguished  from  those  of  epilepsy  by  an 
alteration  rather  than  a  loss  of  consciousness  and  by  the  exaggerated 
character  of  the  movements.  The  patients  may  or  may  not  be 
consciously  aware  of  their  actions  and  surroundings,  but  subcon- 
sciously, as  shown  by  hypnosis,  they  always  know  what  is  taking 
place.  In  epilepsy  the  loss  of  consciousness  is  complete  and  the 
memory  of  the  event  cannot  be  aroused  in  the  subconsciousness. 
If  a  patient  is  not  actually  seen  in  an  attack  the  diagnosis  from 
epilepsy  may  be  difficult,  but  the  presence  of  one  or  more  of  the  stig- 
mata of  hysteria,  that  is  of  anesthesia,  hyperesthesia,  muscular  spasm 
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or  abulia,  gives  presumptive  evidence  of  the  hysterical  nature  of 
convulsion.  The  patient  rarely  seriously  injures  himself  in  fall 
and  does  not  bite  his  tongue.  He  does  not  sleep  after  the  att 
but  is  often  dull  and  apathetic. 

The  paralysis  is  often  of  the  spastic  form,  and  may  be  either  he 
plegic,  paraplegic,  or  monoplegic.  In  this  fonn  the  limbs  are  r 
find  the  knee-jerks  are  exaggerated.  It  may,  however,  be  of 
flaccid  variety,  with  the  knee-jerks  diminished  or  absent.  Ii 
distinguished  from  the  organic  forms  of  paralysis  by  the  nor 
reaction  of  the  muscles  to  electricity,  by  the  absence  of  atrophy, 
the  absence  of  any  affection  of  the  sphincters  and  at  times  by 
preit-nce  of  anesthesia.  When  anesthesia  occurs  it  is  usually  ir 
ular  in  distribution,  occurring  in  patches,  but  at  times  it  suggests 
distribution  seen  in  cerebral  organic  disease.  In  organic  disease 
anesthesia  generally  grades  off,  whereas  it  is  sharply  outlined  in  1 
teria.  It  is  often  variable,  changing  more  or  less  from  day  to  c 
Aphonia,  which  was  originally  dependent  upon  an  acute  laiyng 
may  persist  for  months  as  an  hysterical  condition  when  the  org: 
cause  has  ceased  to  exist.  In  a  similar  way,  inability  to  walk  becj 
of  an  acute  rheumatic  fever  affecting  the  knee-joint  may  be  foUo' 
by  hysterical  paralysis  of  long  duration.  If  a  patient  is  seen  for 
first  time  in  the  state  of  hysterical  paralysis,  one  may,  by  put 
her  into  a  condition  of  hjpnosis  and  questioning  the  subconsciousn 
learn  the  ass:jciation  of  ideas  which  has  given  rise  to  the  paral) 
By  suggestion  in  the  hj-pnotic  state  and  explanations  in  the  consci 
state  the  idea  may  be  dispelled  and  the  hysterical  attack  reliei 
The  anesthesia  so  characteristic  of  hysteria  illustrates  the  disso 
tion  of  consciousness  and  subconsciousness.  There  is  no  consci 
sensation  to  touch  or  pain  during  its  existence,  but  if  the  pati 
is  hj-pnotized  and  questioned  it  may  be  clearly  demonstrated  t 
touch  has  been  perceived  subconsciously. 

We  sometimes  meet  with  exaggerated  hysteria  in  children.  S 
attacks  are  characterized  by  screaming,  running,  jimiping,  ani 
feeling  of  being  pulled  about.  They  may  last  for  hours,  or  for  di 
The  duration  of  the  type,  however,  is  usually  long — at  times,  v 
intervals,  over  a  year.  No  signs  of  organic  disease  are  found 
these  cases;  the  patients  seldom  injure  themselves,  and  are  hni 
cured  by  moral  influence,  change  of  scene,  and  good  hygienic  i 
Foundings. 

Hysteria  occasionally  causes  children  to  present  symptoms 
serious  disease  of  the  spine  or  joints.  This  most  often  follows  si 
slight  injury,  but  may  occur  spontaneously. 

DIAGNOSIS. — The  diagnosis  of  hysteria  is  made  first  by 
exclusion  of  organic  disease,  and  then  by  the  presence  of  a  ci 
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bination  of  symptoms  which  include  many  diverse  conditions  which 
are  not  usually  associated  in  organic  disease.  The  history  of  a 
neuropathic  predisposition  is  of  value  when  obtained  in  a  case  which 
shows  the  symptoms  described.  The  absence  of  the  reaction  of 
degeneration  in  hysteria  enables  us  to  differentiate  flaccid  hysterical 
paralysis  from  that  of  anterior  poliomyelitis.  Generally  the  diag- 
nosis is  not  so  difficult  as  in  adult  life,  as  the  child's  mind  is  less 
experienced,  is  less  subject  to  fixed  ideas,  and  is,  therefore,  not  so 
antagonistic  to  suggestion. 

PROGNOSIS. — The  prognosis  in  cases  of  hysteria  in  children  is, 
as  a  rule,  favorable,  but  recurrences  may  take  place  in  later  life. 

TREATMENT. — Hysterical  children  are  peculiarly  susceptible  to 
treatment  by  suggestion,  but  their  management  must  be  placed  in 
the  hands  of  some  one  with  tact  and  firmness,  who  appreciates  the 
difference  between  hysterical  s>Tnptoms  which  are  not  under  the 
control  of  the  child's  consciousness,  and  similar  conditions  which 
are  often  due  to  bad  temper  or  malingering.  Regulation  of  the 
child's  life  and  environment  upon  the  principles  of  rational  diet  and 
hygiene,  especially  the  avoiding  of  excitement  and  over-exertion  of 
all  sorts,  whether  from  work  or  play,  are  of  the  first  importance  in 
prophylaxis.  The  confidence  of  the  child  must  be  gained  by  en- 
couragement and  education.  It  must  be  taught  and  made  to  over- 
come and  control  the  disturbed  functions.  This  is  best  accomplished 
by  those  who  are  especially  experienced  in  mental  therapeutics. 
HypnotisTi  is  justified  only  when  other  methods  fail.  Static  elec- 
tricity and  hydrotherapeutics  are  sometimes  useful  adjuncts  to  moral 

treatment. 

CHOREA 

(Sydenham's  Chorea;  St.  Vitus's  Dance) 

Chorea  is  a  disease  characterized  by  irregular  and  involuntary 
muscular  movements  without  loss  of  consciousness,  and  affecting 
the  muscles  of  volition. 

The  disease  is  rare  in  infancy,  but  may  occur  in  the  early  months 
of  life.  It  seldom  begins  after  puberty.  It  is  most  apt  to  begin 
and  is  most  marked  in  its  symptoms  during  the  period  of  the  second 
dentition  —  that  is,  during  the  period  of  active  growth,  from  six 
years  to  puberty.  The  greatest  number  of  cases  is  found  among  the 
female  sex  and  among  those  who  do  not  receive  sufficientiy  nutri- 
tious food.  A  sharp  distinction  should  be  made  between  the  disease 
chorea,  with  its  characteristic  choreiform  s}Tnptoms,  and  the  same 
choreiform  symptoms  resulting  from  other  diseases,  sometimes  rep- 
resented by  central  nerv-ous  lesions,  sometimes  by  purely  reflex 
causes.  It  will  sav^e  much  useless  reading  of  the  literature  of  chorea 
and  much  profitless  discussion  as  to  its  etiology  and  pathology  if 
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this  distinction  be  borne  in  mind.  Eliminating  those  cases  showing 
choreiform  movements  which  are  due  to  gross  lesions  of  the  nervous 
system,  such  as  the  post-hemiplegic  and  congenita]  forms,  we  can 
at  once  very  materially  reduce  the  number  of  cases  of  true  chorea. 
In  like  manner  we  should  separate  from  true  chorea  those  cases  of 
peripheral  irritation  in  which  the  partial  choreiform  symptoms  are 
evidently  reflex  and  can  be  cured  by  removal  of  the  cause.  Examples 
of  these  reflex  choreiform  symptoms  are  the  facial  chorea  from  naso- 
pharyngeal irritation  and  the  partial  choreiform  movements  occa- 
sionally arising  from  errors  of  refraction  and  ocular  insufliciency. 
The  consideration  of  these  anomalous  forms  of  chorea  belongs  with 
the  diseases  in  which  they  occur. 

ETIOLOGY. — Chorea  can  occur  in  connection  with  other  diseases, 
such  as  measles,  scarlet  fever,  and  typhoid  fever,  although  this,  in 
my  experience,  rarely  occurs,  and  even  then  chiefly  among  the  poorly 
cared-for.  A  certain  number  of  cases  have  so  directly  followed 
intense  fright  that  we  must  acknowledge  acute  mental  conditions 
as  a  possible  cause.  The  disease  which  is  most  frequently  associated 
with  chorea  is  rheumatic  fever.  The  percentage  of  cases,  however,  in 
which  this  association  takes  place  is  diflScult  to  determine.  This 
difficulty  arises  from  the  want  of  uniformity  in  the  reported  cases 
of  different  observers,  due  to  their  different  ideas  as  to  what  consti- 
tutes rheumatic  fever.  The  question  of  the  bacteriology  of  chorea 
will  be  discussed  under  Problems  and  Research. 

The  association  of  chorea  with  tonsillitis  and  rhemnatic  fever  is 
so  notable,  and  cases  of  chorea  so  frequently  follow  closely  or  alter- 
nate with  attacks  of  rheumatic  fever,  that  there  is  considerable 
reason  for  believing  that  chorea  is  in  certain  cases  one  of  the  mani- 
festations of  this  infection.  The  frequent  association  of  chorea  with 
signs  of  endocarditis,  with  the  fact  that  the  great  majority  of  cases 
of  endocarditis  are  due  to  the  rheumatic  fever  infection,  is  further 
evidence  of  the  rheumatic  origin  of  chorea.  There  is  no  definite 
proof  of  the  opinion  held  by  some  authorities  that  chorea  is  always 
due  to  rheumatic  fever  infection.  It  is  possibly  a  particular  ner\'ous 
manifestation  due  to  a  variety  of  causes,  of  which  rheumatic  fever 
is  one.  Overwork  at  school  during  the  first  part  of  the  school  year 
has  so  often  been  shown  to  result  in  an  attack  of  chorea  in  the  spring 
and  in  a  recurrence  in  the  autumn  on  returning  to  school,  that  it 
should  be  recognized  in  considering  the  different  causes  of  the  disease. 
This  may  act,  however,  by  making  the  child  more  susceptible  to 
infection,  the  chorea  being  due  to  infection.  Strain  of  the  ocular 
muscles  has  been  considered  an  exciting  cause  of  chorea,  but,  beyond 
producing  in  some  cases  choreiform  symptoms,  it  cannot  be  con- 
sidered as  a  cause  of  true  chorea.    Any  local  causes  of  irritation* 
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such  as  adenoids  or  parasites,  and  such  conditions  as  bad  hygiene 
and  improper  food,  may  be  contributing  causes. 

An  hereditary  neuropathic  predisposition  has  long  held  a  promi- 
nent place  in  the  etiology  of  chorea,  but  in  my  opinion  is  not  important. 

PATHOLOGICAL  ANATOMY.— There  is  a  large  number  of 
cases  of  chorea  in  which  the  disease  is  found  to  have  no  apparent 
pathological  lesion.  The  symptoms,  however,  show  us  that  the 
morbid  process  is  located  in  some  part  of  the  central  nervous  system. 
Whatever  the  nature  of  the  lesion,  it  gives  rise  to  a  profound  excite- 
ment of  the  motor  centers,  presumably  due  to  their  inanition,  and 
is  accompanied  by  a  temporary  inability  of  these  centers  to  recover 
themselves.  Many  lesions  have  been  described  as  occurring  in  chorea, 
but  in  the  pure  cases  (Sydenham's  chorea)  of  which  we  are  speaking, 
which  really  represent  the  disease,  there  is  no  lesion  which  with  our 
present  knowledge  we  can  say  is  characteristic. 

SYMPTOMS. — Chorea  may  be  in  its  distribution  general  or 
partial;  in  its  course,  acute,  subacute,  or  chronic.  In  many  cases  the 
disease  is  exceedingly  mild  in  its  symptoms  and  is  of  a  benign  type; 
in  others  it  assiunes  a  severity  which  seems  to  threaten  life.  The 
beginning,  although  at  times  sudden,  as  from  fright,  is,  as  a  rule, 
gradual,  a  few  muscles  only  being  affected  at  first.  The  child  be- 
comes fretful  and  impatient.  Its  irritability  must  be  carefully  dif- 
ferentiated from  bad  temper,  for  which  the  symptoms  are  apt  to  be 
mistaken  by  the  family.  The  clinical  picture  of  the  disease  is  a 
jerky,  irregular,  involuntary,  and  purposeless  contraction  and  re- 
laxation of  the  muscles,  which  usually  begin  in  the  fingers,  hands, 
shoulders  and  face.  There  is  an  irregular,  uncertain  action  of  the 
part  affected,  and  efforts  of  the  will  only  partly  control  the  move- 
ments. A  notable  tremor  of  the  tongue  when  protruded,  and  of  the 
fingers  when  the  hand  is  extended,  is  a  very  constant  and  char- 
acteristic sign  of  chorea,  which  is  particularly  valuable  in  the  diag- 
nosis of  the  milder  cases.  As  the  disease  progresses,  the  voluntary 
control  of  the  muscles  diminishes  more  and  more,  and  at  times  dis- 
appears entirely. 

The  movements  ordinarily  cease  during  sleep,  but  in  severe  cases 
they  continue  and  even  interfere  with  it.  The  skin  may  be  worn 
off  of  prominent  portions  of  the  body  by  friction,  especially  on  the 
knees  and  elbows.  At  times  the  child  is  unable  to  walk,  on  account 
of  incoordination.  The  speech  may  become  slow  and  indistinct, 
from  the  affection  of  the  muscles  of  the  tongue  and  of  the  larynx, 
and  even  mastication  and  deglutition  may  prove  difficult.  In  very 
severe  cases  the  difficulty  in  si>eech  may  be  enhanced  by  the  mental 
condition,  which  may  be  represented  by  dulness  and  apathy,  and 
the  child  cannot  or  will  not  speak.     The  tendon  reflexes  are  lessened 
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in  severe  cases.  The  muscles  become  weak  and  soft,  and  there  is 
considerable  emaciation.  There  is  usually  loss  of  appetite,  and  the 
bowels  are  often  constipated.  The  dynamometer  usually  shows 
impaired  muscular  power.  In  certain  cases  the  muscles  of  the  ex- 
tremities on  one  side  of  the  body  are  principally  or  alone  aflFected 
(hemichorea).  These  cases  do  not  differ  from  the  ordinary  bilateral 
cases  in  any  way  except  in  this  respect. 

The  choreiform  movements  are  so  prominently  a  feature  of  the 
disease  that  one  may  underestimate  the  seriousness  and  extent  of 
the  mental  symptoms,  which  often  persist  after  the  muscular  inco- 
ordination has  subsided.  The  nature  of  the  child  in  very  severe 
cases  seems  to  change;  irritability,  disobedience,  impairment  of  the 
powers  of  memory  and  application,  and  spells  of  crying  and  general 
nervous  excitability  may  be  the  early  manifestations  of  a  condition 
of  mental  derangement  which  subsequently  give  rise  to  delusions, 
hallucinations  and  even  mania.  Cases  have  been  reported  of  this 
nature  which  have  terminated  fatally.  In  some  cases  there  may 
be  involuntary  evacuations  of  the  feces  and  urine.  The  disease  is 
distinct  from  epilepsy,  and  there  is  little  danger  of  the  patient  becom- 
ing epileptic  unless  it  happens  to  develop  in  an  individual  who  is 
predisposed  to  that  condition. 

PROGNOSIS. — Chorea  is  very  apt  to  show  relapses  and  to  recur 
for  several  years.  Although  often  obstinate  in  the  persistency  of 
its  symptoms,  yet  it  may  be  said  to  be  self-limited,  and,  as  a  rule, 
to  recover,  provided  no  complications,  such  as  of  the  heart,  arise. 
The  time  which  elapses  before  complete  recovery  is  very  variable; 
mild  cases  may  recover  under  proper  treatment  in  six  weeks,  but  the 
severer  forms  usually  extend  over  a  period  of  three  or  four  months 
in  spite  of  all  efforts  at  treatment.  Although  chorea  is  ordinarily 
considered  a  benign  disease,  yet  we  must  always  look  upon  it  as  a 
serious  disturbance  until  we  are  sure  that  we  are  dealing  with  the 
usual  mild  form  of  the  affection. 

We  must  allow  that  even  imcomplicated  chorea  is  a  varying  dis- 
ease as  to  the  severity  of  its  symptoms  and  their  persistence  for  a. 
longer  or  a  shorter  time.  We  also  know  that  there  is  a  marked  ten- 
dency to  relapse,  and  that  the  number  of  relapses  varies  to  a  great 
degree.  The  length  of  the  attack  and  the  response  to  treatment  may 
differ  much.  Bearing  these  facts  in  mind,  we  can  understand  the 
rapidity  with  which  certain  individuals  are  attacked  or  the  quick- 
ness with  which  they  recover.  Some  cases  recover  rapidly  under 
only  hygienic  treatment,  while  others  are  apparently  unaffected  by 
any  drug  whatever.  When  heart-murmurs,  evidently  representing 
organic  disease,  appear,  it  is  often  a  cause  for  comment  at  the  com- 
paratively slight  discomfort  which  the  cardiac  lesions  entail.    At 
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times,  again,  it  is  surprising  how  rapidly  fatal  are  some  cases  which 
are  complicated  by  cardiac  disease,  and  how  uncontrolled  they  are 
by  any  treatment  whatsoever.  I  have  seen  well-marked  cases  of 
chorea  get  well  in  from  sixty  to  seventy  days  where  good  food  and  a 
small  amount  of  tonic  (nux  vomica)  constituted  the  entire  treatment. 

TREATMENT. — Our  main  reliance  must  be  placed  upon  regu- 
lation of  the  child's  life  in  such  a  way  as  to  provide  rest,  freedom 
from  excitement,  fresh  air  and  nutritious  food.  Disturbances  in 
the  function  of  digestion  and  excretion  must  be  treated  sympto- 
matically.  If  extreme  muscular  incoordination  exists,  absolute  rest 
in  bed  and  even  restraint  is  required.  In  the  average  case  the  child 
should  be  kept  constantly  in  bed  until  all  marked  symptoms  have 
subsided.  Cold  packs  are  too  severe  for  the  majority  of  cases,  and 
warm  sedative  baths  are  much  to  be  preferred.  Skilled  nursing  is 
important  in  the  treatment  in  carrying  out  the  routine  life  outlined 
and  in  protecting  the  patient  from  diversions  and  annoyances  which 
aggravate  the  disease. 

It  is  especially  important  to  keep  the  child  away  from  all  forms 
of  diversion  and  excitement.  There  must  be  no  contact  with  other 
children,  and  it  is  best  to  use  complete  isolation,  the  entire  care  of 
the  child  being  taken  by  a  trained  nurse. 

It  may  be  necessary  to  pad  the  bed  and  apply  light  splints  to  con- 
trol the  movements  of  arms  and  legs  during  sleep  and  to  guard 
against  injury.  Threatened  abrasions  of  the  elbows  and  knees  from 
rubbing  may  be  averted  by  the  use  of  icthyol  collodion,  a  useful 
protective  covering  which  cannot  readily  be  torn  off. 

While  a  great  number  of  drugs  have  been  advocated  in  the  treat- 
ment of  chorea,  the  two  which  have  chiefly  been  considered  to  have 
a  specific  influence  over  the  disease  are  the  salicylates  and  arsenic. 
The  basis  of  salicylate  therapy  is  the  theory  that  chorea  is  usually 
a  manifestation  of  the  rheumatic  fever  infection.  The  reader  should 
always  remember,  however,  that  the  various  statistical  reports  of 
clinical  benefit  from  the  use  of  any  particular  drug  are  very  poor 
evidence  of  the  specific  value  of  that  drug.  It  has  not  been  definitely 
proved  that  salicylates  have  any  etiotropic  action  in  rheumatic 
fever.  The  only  thing  which  has  been  proved  is  their  influence  in 
controlling  the  pain  of  the  disease.  In  my  opinion,  there  is  little 
evidence  that  salicylate  therapy  has  any  specific  influence  in  modi- 
fying the  course  of  chorea,  in  spite  of  the  favorable  results  reported 
by  many  observers.  There  is  no  objection  to  trying  salicylate  therapy 
in  chorea,  but  its  chief  value  will  be  found  in  cases  accompanying 
an  attack  of  rheumatic  fever  and  characterized  by  pain.  As  to  arsenic, 
the  reports  in  favor  of  its  specific  action  are  open  to  similar  objec- 
tions.    I  have  never  been  able  to  convince  myself  that  arsenic  had 
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any  specific  action  in  controlling  the  disease.  There  is,  however, 
no  objection  to  trying  a  course  of  arsenic  treatment  in  any  case  pro- 
vided that  all  the  much  more  important  general  hygienic  and  dietetic 
measures  are  properly  carried  out.  The  usual  form  of  arsenic  used 
in  chorea  is  Fowler's  Solution,  and  this  is  given  in  small  doses  of 
about  3  minims  three  times  a  day  at  first,  and  the  quantity  given 
is  gradually  increased  up  to  about  lo  minims  three  times  a  day,  or 
until  slight  toxic  symptoms  are  produced.  Large  amounts  of  arsenic 
must  not  be  given  for  too  long  a  period,  and  the  urine  should  fre- 
quently be  examined  for  evidences  of  renal  irritation. 

The  drug  treatment  of  chorea  must  be  mainly  symptomatic.  I 
am  accustomed  to  use  no  drugs  at  all  in  mild  cases  with  the  excep- 
tion of  iron  as  a  tonic,  but  as  stated  above,  either  arsenic  or  salicylate 
may  be  tried  according  to  the  fancy  of  the  physician.  In  severe 
cases  sedatives  are  required.  They  must  be  given  in  doses  sufficient 
to  produce  an  eflFect.  I  generally  begin  with  sodium  bromide,  and 
if  this  fails  to  control  the  severe  nervous  and  mental  symptoms,  I 
try  such  sedatives  as  codein,  chloral,  veronal,  or  trional.  If  these 
measures  fail,  morphia  given  hypodermically  may  be  used  as  a  last 
resort. 

Good  results  have  been  reported  from  the  use  of  lumbar  puncture 
in  chorea,  and  I  believe  this  should  be  tried  in  any  exceptionally 
severe  case.  A  new  treatment,  with  autoserum,  is  disfcussed  under 
Problems  and  Research.  Other  s>Tnptoms,  such  as  circulatory  weak- 
ness, or  anemia,  should  be  treated  symptomatically. 

PROBLEMS  AND  RESEARCH.— It  is  quite  possible  that  when 
another  edition  of  this  book  is  written,  chorea  will  have  to  be  defi- 
nitely classified  among  the  infections.  The  tendency  is  decidedly 
that  way.  Present  day  research  on  chorea  is  being  devoted  espe- 
cially to  the  following  aspects  of  the  subject:  (i)  the  bacteriology  of 
the  disease;  (2)  the  pathological  anatomy  of  the  central  nervous 
system;  (3)  the  collecting  of  special  clinical  signs  pointing  to^^ard 
an  organic  lesion  of  the  central  nervous  system. 

Recent  researches  on  the  bacteriology  of  chorea  have  resulted  in 
the  repeated  finding  of  a  microorganism  either  in  the  blood  or  in  the 
tissues  of  the  central  nervous  system.  On  the  other  hand,  there 
have  been  many  negative  findings  even  when  the  research  was  car- 
ried out  by  skilled  investigators.  The  microorganism  most  fre- 
quently found  is  a  coccus  belonging  in  the  general  streptococcus 
group,  and  in  general  similar  to  the  coccus  originally  described  by 
Poynton  and  Payne.  There  are  consequenUy  a  large  number  of 
observers  who  believe  that  Sydenham's  chorea  is  essentially  a  mani- 
festation of  rheumatic  fever  and  that  it  represents  an  organic  disease 
of  the  brain  which  attacks  all  parts  of  the  cortex  equally  and  impar- 
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tially.  There  is  some  difference  of  opinion  among  those  who  hold 
the  view  that  Sydenham's  chorea  is  essentially  a  manifestation  of 
rheumatic  fever  infection,  as  to  whether  the  disturbance  in  the  central 
nervous  system  is  caused  by  the  direct  presence  of  bacteria,  or  by 
the  presence  of  bacterial  toxins  absorbed  from  some  other  part  of 
the  body.  The  finding  of  bacteria  in  certain  cases  supports  one 
view,  and  the  negative  findings  in  other  cases  support  the  other. 
This  is  one  of  the  questions  which  may  be  settled  in  the  future.  There 
are  some  other  authorities  who  believe  that  chorea  is  always  a  mani- 
festation of  infection,  that  rheumatic  fever  is  the  commonest  infec- 
tion which  produces  the  manifestations  of  chorea,  but  that  other 
infections  may  at  times  produce  the  disease.  This  view  would  ex- 
plain the  cases  which  occasionally  have  been  observed  to  follow 
other  infections,  such  as  scarlet  fever.  It  is  notable  that  most  of 
the  infectious  diseases  other  than  rheumatic  fever,  with  which  chorea 
has  been  associated,  are  conditions  in  which  streptococci  are  fre- 
quently found  as  a  secondary  invader.  The  views  of  Rosenow  on 
the  transmutation  of  bacteria  of  the  streptococcus-pneumococcus 
group,  and  on  the  ability  of  this  group  of  organisms  to  change  their 
selective  affinities  from  time  to  time,  is  suggestive  in  connection 
with  the  occurrence  of  chorea,  not  only  as  a  manifestation  of  rheu- 
matic fever,  but  of  other  streptococcus  infections. 

Still  another  group  of  authorities,  while  admitting  the  frequent 
connection  of  chorea  and  rheumatic  fever,  believe  that  chorea  repre- 
sents a  functional  disturbance  due  to  a  great  variety  of  causes.  Among 
these  causes  infection  is  one,  and  of  the  infections  rheumatic  fever 
is  the  commonest,  but  they  believe  that  the  various  factors  of  hygiene 
and  environment  which  produce  functional  disturbance  in  general 
may  be  responsible  for  some  cases  of  chorea  without  the  medium  of 
infection.  This  view  would  explain  the  cases  in  which  chorea  has 
apparently  followed  fright  or  other  mental  shock.  The  adherents 
of  the  infectious  theory  believe  that  such  cases  are  too  few  in  number 
to  be  significant. 

The  question  of  the  pathological  anatomy  of  chorea  is  closely 
connected  with  that  of  its  bacteriology.  It  is  obvious  that  research 
upon  this  aspect  of  the  subject  has  been  greatly  hampered  by  the 
comparatively  small  number  of  fatal  cases  of  this  disease.  Never- 
theless, the  view  appears  to  be  gaining  ground  that  chorea  does  not 
represent  merely  a  functional  disturbance  of  the  central  nervous 
system,  but  that  it  is  characterized  by  organic  lesions  of  the  brain 
which,  while  only  temporary,  are  none  the  less  actually  present. 
There  has  been  much  interesting  work  upon  this  subject.  Loubet 
in  a  very  elaborate  monograph  (Thfise  de  Toulouse,  191 2),  concludes 
that  the  lesion  is  a  mild  encephalitis  caused  by  the  toxins  absorbed 
from  an  infection  without  the  actual  presence  of  organisms  in  the 
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tissues  of  the  nervous  system.  The  majority  of  French  authorities 
appear  to  be  inclined  toward  this  view. 

The  diflSculties  attending  the  study  of  the  lesions  in  chorea  have 
stimulated  the  neurologists  to  a  more  thorough  investigation  of  the 
clinical  manifestations  of  the  disease.  They  have  been  accumulating 
all  sorts  of  signs  brought  out  by  special  tests  which  point  toward 
localized  lesions  in  chorea.  Thus,  there  is  constantly  accumulating 
additional  evidences  pointing  toward  the  organic  nature  of  the  disease. 

As  far  as  treatment  is  concerned,  it  seems  that  in  order  to  make 
further  progress  we  must  await  further  knowledge  of  the  etiolog>' 
and  pathological  anatomy  of  the  disease.  In  the  meantime,  treat- 
ment must  be  mainly  symptomatic. 

A  new  treatment  for  chorea,  now  on  trial,  consists  in  the  intro- 
duction into  the  spinal  canal  of  some  of  the  patient^s  own  blood 
serum;  after  the  withdrawal  of  a  corresponding  quantity  of  cerebro- 
spinal fluid.  According  to  the  reports,  tie  effect  is  very  strikingly 
favorable  in  many  severe  cases,  the  incoordinate  movements  ceasing 
permanently  within  a  few  hours.  Some  cases  are  uninfluenced. 
This  treatment  at  times  is  followed  by  temporary  opisthotonos,  and 
symptoms  suggestive  of  anaphylactic  shock.  I  have  been  informed 
that  the  favorable  effect  on  the  chorea  is  most  marked  in  the  cases 
in  which  the  treatment  produces  the  most  marked  disturbance  It 
is  possible  that  the  favorable  effect  of  this  treatment  may  be  explained 
by  the  effect  of  suggestion  on  a  chorea  which  has  become  a  habit  spasm. 

SPASMODIC  NEUROSES 

Among  the  great  variety  of  symptoms  of  purely  functional  dis- 
turbance of  the  nervous  system  seen  in  childhood,  only  compara- 
tively few  are  sufficiently  clear-cut  and  characteristic  to  warrant 
separate  description.  There  are  certain  conditions  accompanied  by 
involuntary  spasm  of  the  voluntary  muscles  which  apparently  are 
pure  neuroses,  that  is,  which  represent  a  purely  functional  disturb- 
ance of  the  central  nerv-ous  system. 

HABIT  SPASM. — This  term  is  used  to  describe  a  condition  in 
which  certain  spasmodic  muscular  movements  become  habitual  and 
entirely  involuntary. 

Etiology. — The  causes  are  the  general  ones  which  produce  purely 
functional  disturbance  of  the  nervous  system.  It  is  probable  that 
in  the  very  beginning  the  children  make  some  movement  voluntarily 
for  some  purpose  which  is  clear  to  their  own  mind.  The  development 
of  this  movement  into  a  habit  spasm,  however,  is  a  pure  neurosis. 
The  patients  usually  have  a  neurotic  family  history.  Their  general 
health  is  below  the  normal.  Such  conditions  as  over-stimulation  of 
the  nervous  system  through  excessive  excitement  or  over-work  at 
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school,  play  an  important  part.  Various  factors  in  hygiene  and 
environment  may  act  as  contributing  causes.  Sometimes  there  is 
a  definite  exciting  cause,  such  as  an  acute  ilhiess.  The  condition 
when  fully  developed  is  really  little  more  than  an  exaggerated  nerv- 
ousness which  takes  the  form  of  the  repetition  of  a  certain  movement 
until  the  fixed  habit  becomes  established. 

Symptoms. — The  spasmodic  movement  most  commonly  seen  is  in 
the  muscles  of  the  face,  but  almost  any  part  of  the  body  may  be 
affected.  The  most  common  forms  are  a  sudden  frowning,  blinking, 
or  raising  of  the  eyebrows,  some  special  or  peculiar  grimace,  or  a 
sudden  grinding  of  the  teeth.  In  other  cases  there  may  be  a  sudden 
twitching  of  the  head,  shrugging  of  the  shoulders,  or  jerking  of  the 
upper  extremities.  The  lower  extremities  are  very  rarely  involved. 
In  some  cases  the  respiratory  muscles  are  affected,  giving  some  form 
of  sigh,  sob,  or  cough. 

In  the  beginning  the  spasmodic  movements  are  not  very  frequent 
but  as  the  habit  becomes  more  and  more  firmly  fixed,  the  spasms 
tend  to  recur  more  and  more  frequently,  until  in  severe  cases  they 
may  be  almost  continuous.  In  some  cases  there  is  a  change  in  the 
form  of  the  spasm  during  the  progress  of  the  disease. 

Diagnosis. — The  condition  is  chiefly  to  be  differentiated  from 
chorea.  Both  chorea  and  habit  spasm  are  usually  described  by 
parents  as  ** nervousness*^  and  the  physician  must  clearly  differentiate 
between  the  two  conditions,  as  the  prognosis  and  treatment  are 
entirely  different.  In  habit  spasm  the  muscular  contractions  arc 
limited  to  one  part  of  the  body,  or  to  one  group  of  muscles.  In 
chorea,  while  there  may  be  some  irregularities  in  the  distribution  of 
the  incoordinate  movements,  they  are  always  more  generally  dis- 
tributed than  in  habit  spasm.  The  duration  of  the  affection  is  much 
longer  in  habit  spasm  than  in  chorea.'  The  differentiation  is  usually 
very  easy  if  the  frequency  of  habit  spasm  in  early  life  is  not  forgotten. 

Prognosis. — This  depends  largely  upon  how  soon  treatment  is 
begun.  After  the  habit  has  existed  a  long  time  and  has  become 
firmly  fixed,  treatment  is  very  unsatisfactory,  and  in  many  neglected 
cases  the  disease  continues  throughout  adult  life  uninfluenced  by 
treatment.  On  the  other  hand,  when  the  condition  occurs  in  early 
childhood,  and  is  recognized  at  an  early  period,  the  prognosis  is  good. 

Treatment. — All  the  conditions  of  the  child's  life  and  environ- 
ment should  be  investigated,  and  every  possible  error  should  be 
remedied.  Every  measure  which  conduces  toward  the  building  up 
of  the  general  health  should  be  used.  Any  local  cause  which  could 
act  as  a  source  of  irritation  to  the  nervous  system  should  be  removed. 
The  rest  of  the  treatment  is  moral  and  is  carried  on  along  the  same 
lines  as  are  used  in  the  treatment  of  enuresis.     Punishments  are  of 
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no  use  and  should  be  avoided,  for  in  children  of  this  age  they  only 
aggravate  the  condition;  rewards  are  much  more  effective.  Every 
effort  should  be  made  to  win  the  child's  confidence  and  to  gain  his 
intelligent  cooperation.  In  this  way  children  can  be  gradually  taught 
to  make  a  continuous  voluntary  effort  to  control  the  spasm,  which 
eventually  will  result  in  success.  In  many  cases,  having  the  child 
sit  before  a  mirror  while  making  the  effort  to  control  the  spasm,  is 
ver>'  eflfective. 

ROTARY  AND  NODDING  SPASM  OF  THE  HEAD.— These 
are  neuroses  which  are  seen  chiefly  in  infancy. 

Etiology. — The  causes  of  these  neuroses  are  exceedingly  obscure. 
There  appears  to  be  very  little  relation  to  the  general  etiological 
factors  in  hygiene  and  environment  which  produce  other  neuroses. 
There  is  also  no  very  definite  relationship  to  a  neurotic  constitu- 
tion. Some  observers  have  attributed  rotary  spasm  of  the  head  to 
the  fact  that  the  infant  was  kept  in  a  poorly  lighted  room,  which 
compelled  him  to  assume  an  unnatural  position  of  the  head  in  order 
to  see  the  objects  presented  to  his  vision.  Some  cases  have  been 
cured  by  being  placed  in  well-lighted  rooms,  but  it  is  probable  that 
this  explanation  is  not  applicable  to  all  cases. 

Symptoms. — The  disease  is  seen  most  often  between  the  ages  of 
three  and  eighteen  months.  The  rotary  spasm  is  the  commoner. 
It  consists  of  a  peculiar  side  to  side  oscillation  of  the  head,  which 
may  be  either  slow  or  rapid;  in  some  cases  it  is  almost  continuous. 
Nodding  spasm  consists  in  a  forward  and  back  movement.  At  times, 
both  forms  are  combined.  Nystagmus  is  frequently  an  associated 
condition. 

Prognosis. — This  is  favorable,  spontaneous  recovery  usually  occur- 
ring in  the  course  of  a  few  months. 

Treatment. — No  other  treatment  is  indicated  than  the  making 
sure  that  the  child  is  kept  in  a  properly  lighted  room. 

NYSTAGMUS. — This  is  a  rhythmical,  involuntary  movement  of 
the  eyeball,  usually  involving  both  eyes.  In  the  majority  of  cases, 
nystagmus  is  symptomatic  of  some  other  diseased  condition.  It  is 
seen  both  in  organic  diseases  of  the  eyes  and  in  organic  diseases  of 
the  central  nervous  system.  It  may  be  due  to  blindness,  or  any 
lesion  of  the  eye  which  can  produce  that  condition,  or  it  may  be 
due  to  errors  in  refraction.  Nystagmus  is  a  symptom  of  a  great 
variety  of  organic  diseases  of  the  central  nervous  system  in  which 
it  does  not  have  very  much  diagnostic  significance. 

There  are,  however,  a  certain  number  of  cases  in  which  nystagmus 
appears  to  be  a  purely  functional  disturbance.  In  these  cases  the 
causes  are  probably  those  of  the  neuroses  in  general.    The  prognosis 
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is  favorable  when  nystagmus  represents  only  a  functional  neurosis, 
and  the  treatment  is  that  of  the  neuroses  in  general.  The  condition 
of  the  ^yes  and  of  the  central  nervous  system  should  be  investigated 
in  every  casej  in  order  that  the  physician  may  not  overlook  an  organic 
cause. 

ATHETOSIS. — This  name  is  used  to  describe  a  peculiar  form  of 
chronic  spasm  which  usually  involves  the  hand,  but  which  in  some 
cases  may  involve  the  foot,  or  even  the  face.  In  the  majority  of 
cases  only  one  side  is  affected,  but  in  some  cases  the  movements  are 
bilateral.  The  movement  is  slow.  There  is  usually  incoordination 
and  sometimes  a  certain  amount  of  muscular  rigidity.     The  condi- 
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lion  is  most  often  seen  as  a  symptom  of  an  organic  disease  of  the 
central  nervous  system,  and  is  particularly  common  as  a  sequel  of 
cerebral  paralysis  from  hemorrhage  or  encephalitis.  In  these  cases 
there  is  usually  an  associated  hemiplegia.  The  same  movements, 
however,  have  been  observed  in  children  who  were  apparently  healthy, 
and  in  these  cases  it  appeared  to  represent  a  pure  neurosis  of  obscure 
cause.  The  prognosis  for  recovery  is  not  very  favorable.  No  special 
treatment  is  indicated. 

HICCOUGH. — This  consists  in  spasm  of  the  diaphragm,  and  is 
very  common  in  early  life.  It  is  often  seen  in  young  infants,  and  is 
usually  due  to  some  refiex  irritation  originating  in  the  stomach.  In 
many  cases,  however,  it  appears  to  be  a  pure  neurosis  without  any 
relation  to  the  taking  of  food.  In  some  cases  it  is  caused  by  the 
swallowing  of  air.  The  treatment  consists  in  the  removal  of  any 
;  cause,  and  in  the  general  hygienic  treatment  applicable  to 
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neurotic  children.  Any  possible  indigestion  should  be  corrected. 
In  infants  the  giving  of  a  little  sodium  bicarbonate  in  hot  water  will 
often  cause  the  expulsion  of  gas,  and  will  at  once  relieve  the  symptom. 
In  older  children  all  faulty  factors  in  hygiene  and  environment  should 
be  corrected.  Children  can  be  taught  to  arrest  the  spasm  by  the 
effort  of  holding  the  breath  or  of  prolonged  forced  expiration. 

RETARDED  PSYCHICAL  DEVELOPMENT 

Arrested  psychical  development  is  a  term  used  in  speaking  of  an 
apparent  lack  of  mental  growth  which  is  sometimes  met  with  in  in- 
fancy. So  far  as  we  know,  it  is  a  functional  disturbance  and  not 
an  organic  disease  of  the  brain.  Infants  with  this  affection  develop 
both  mentally  and  physically  for  a  variable  period,  perhaps  five  or 
six  months,  and  then  continue  to  develop  physically,  but  cease  to 
develop  mentally.  This  condition  lasts  for  a  variable  period  of 
months,  when  their  mental  development  begins  again,  and,  although 
for  some  time  they  are  backward  in  comparison  with  other  children 
of  their  age,  they  finally  show  no  trace  of  an  abnormal  mental  con- 
dition. 

In  some  cases  the  arrest  of  cerebral  development  is  associated 
with  a  condition  of  physical  weakness,  so  that  the  power  to  sit  and 
to  walk  at  the  usual  age  is  delayed  until  the  third  or  foiu-th  year. 

Arrested  psychical  development  seems  to  be  most  commonly  asso- 
ciated with  repeated  acute  illnesses  in  infancy.  Nothing  more  definite 
is  known  as  to  its  etiology. 

The  differential  diagnosis  of  this  condition  from  defective  men- 
tality due  to  organic  disease  has  been  considered  xmder  Defective 
Cerebral  Development.  The  prognosis  is  favorable,  and  no  treat- 
ment is  necessary. 

RETARDED  SPEECH 

When  during  the  second  year  the  power  of  speech  does  not  develop 
with  the  usual  rapidity,  it  is  spoken  of  as  retarded  speech. 

The  lack  of  power  to  speak  may  be  due  to  a  simple  retarded  but 
otherwise  normal  development  of  certain  portions  of  the  brain,  or 
to  organic  or  functional  cerebral  disturbance.  It  may  also  arise  from 
abnormal  conditions  outside  of  the  brain.  The  cases  which  are 
caused  by  a  permanent  organic  lack  of  development  may  be  of 
congenital  origin,  or  may  be  due  to  an  arrested  cerebral  develop- 
ment produced  by  a  number  of  causes.  These  causes  are  various 
acquired  lesions  which  produce  serious  interference  with  the  cere- 
bral growth  and  defective  development  of  the  bulbar  nuclei.  There 
is  a  temporary  functional  aphasia  seen  in  a  child  who  has  already 
learned  to  talk.  It  is  usually  associated  either  with  a  fright  or 
with  an  acute  illness.     A  child  may  for  a  time  during  a  severe 
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illness,  and  after  convalescence  has  been  established,  apparently  be 
unable  to  use  the  words  that  it  was  accustomed  to  speak  before  the 
illness.  Retarded  speech  may  also  be  caused  by  such  physical  defects 
as  disease  of  the  ear,  resulting  in  deafness,  and  from  such  a  physical 
malformation  of  the  mouth,  palate,  or  vocal  cords  as  to  render 
articulation  impossible.  In  this  connection  stammering  may  be 
spoken  of  as  a  cause  of  retarded  speech. 

When  called  upon  to  decide  why  a  child  is  imable  to  speak,  the 
previous  history  should  be  carefully  investigated,  and  a  thorough 
physical  examination  should  be  made.  In  this  way  organic  disease 
of  the  brain  can  be  eliminated  by  means  of  the  absence  of  the  usual 
symptoms  of  such  disease,  such  as  defective  mentality,  or  spastic 
paralysis,  and  by  ascertaining  that  the  child  has  not  had  any  cerebral 
disease  suflSciently  severe  in  its  character  to  interfere  with  the  de- 
velopment of  the  centers  of  speech.  After  determining  that  the 
child  is  not  an  idiot,  the  ears  and  the  mouth  should  be  examined.  If 
the  child  is  deaf,  there  is  a  good  reason  for  his  not  being  able  to  speak. 
Even  when  young  children  have  learned  to  speak  fairly  well,  if  they 
later  become  deaf  from  a  disease  like  scarlet  fever,  they  are  very  apt 
to  become  mute  also.  When  a  lesion  of  the  ear  has  occurred  before 
the  child  has  learned  to  speak,  he  almost  invariably  is  found  to  be 
a  dea.f-mute,  although  there  may  be  no  defects  in  the  mechanism  of 
articulation  or  in  his  mental  condition.  It  is  seldom  that  any  defect 
in  the  mouth  or  throat  is  found  which  interferes  with  articulation, 
except  in  cases  in  which  very  extensive  lesions  are  present,  such  as 
cleft-palate,  and  sometimes  enlarged  tonsils  combined  with  a  high- 
arched  palate  and  a  large  adenoid  growth.  The  tongue-tie  which 
the  parents  usually  consider  to  be  the  cause  of  the  retarded  speech 
is  seldom  present.  When  no  symptoms  of  organic,  functional  or 
developmental  cerebral  disease  exists,  when  there  is  no  physical 
deformity,  and  when  the  child  hears  well  and  seems  bright  and  well 
developed  in  other  ways,  the  parents,  as  a  rule,  may  be  assured  that 
the  speech  is  merely  retarded  and  will  probably  develop  later. 

Stuttering,  stammering  and  lisping  are  fimctional  disturbances 
which  do  not  require  detailed  description.  The  treatment  of  severe 
cases  should  be  placed  in  the  hands  of  a  specialist  in  the  use  of  vocal 
gymnastics. 

HEADACHE 

When  pain  in  the  head  occurs  in  early  life  it  is  to  be  regarded  more 
seriously  than  at  a  later  period,  as  it  is  more  apt  to  indicate  some 
grave  central  lesion.  The  various  forms  of  headache  due  to  organic 
disease  which  arise  in  children  can  be  spoken  of  best  as  symptomatic 
of  the  various  diseases  in  which  they  occur,  such  as  typhoid  fever, 
and  tumors  of  the  brain. 

51  vol.  2-B 


802  Diseases  of  the  Nervous  System 

There  also  appears  to  be  a  type  of  headache  which  occurs  in  i 
later  years  of  childhood  irrespective  of  any  definite  disease  and 
often  unaccompanied  by  nausea.  These  headaches,  as  a  rule,  . 
not  of  serious  import,  and  are  usually  classed  under  the  term  fu 
tional.  They  occur  irregularly,  and  may  be  in  any  part  of  the  he 
They  are  often  so  severe  that  the  child  has  to  lie  down.  The  inl 
vals  between  the  attacks  are  variable,  and  the  length  of  the  atta< 
varies  from  two  to  three  hours  to  a  day.  Of  these  functional  he; 
aches  the  most  frequent  form  in  children  is  that  due  to  anen 
It  is  always,  however,  wise  to  look  upon  this  form  of  headache 
a  possible  symptom  of  some  undetermined  disease. 

Although  in  many  cases  headaches  are  caused  by  an  impro; 
regulation  of  the  diet,  yet  there  is  evidently  some  other  cause  wh 
we  do  not  recognize  in  their  production,  as  with  exactly  the  sa 
diet  for  many  months  a  child  will  show  no  symptoms  whatever 
headache.  In  like  manner,  although  we  know  that  headaches 
children  may  be  due  to  constipation,  yet  this  class  of  cases  occ 
whether  constipation  is  present  or  not.  The  source  of  the  headai 
cannot  be  determined  by  the  part  of  the  head  affected. 

Migraine  also  may  exist  in  children,  and  is  characterized  by  sev 
pain  in  the  head,  sometimes  unilateral,  sometimes  bilateral,  accc 
panied  by  nausea,  dizziness,  and  generally  vomiting.  The  atta^ 
occur  at  irregular  intervals,  and  usually  last  the  greater  part  o 
day.  They  may  be  brought  on  by  apparently  slight  causes,  such 
over-fatigue,  eye-strain,  or  ver>-  mild  indiscretions  of  diet,  in  th 
predisposed  to  them.  These  headaches  are  markedly  heredita 
Migraine  may  appear  in  later  life  in  cases  which  in  childhood  h: 
been  subject  to  persistent  or  periodic  vomiting. 

Although  all  tbese  forms  of  headache  are  ordinarily  very  intra 
able  to  cure,  especially  when  no  bad  hygienic  surroundings  ei 
which  might  account  for  them,  and  when  the  child  does  not  leai 
sedentary  life,  yet,  as  a  rule,  the  attacks  have  a  tendency  to  les 
and  disappear  as  the  child  grows  older. 

One  of  the  most  common  causes  of  headache  in  children  is  str 
of  the  eyes.  In  all  cases  of  headache  in  children  the  cause  of  wh 
is  not  evident,  a  careful  examination  of  the  eyes  should  be  ma 
even  though  there  be  no  symptoms  which  point  to  the  eyes  th< 
selves. 

TREATMENT.— The  treatment  of  headache  should  be  direc 
to  that  of  the  disease  which  is  causing  the  disturbance  when  it  i 
be  detected,  as  in  anemia  or  hyperemia  from  various  causes,  gasi 
disturbances,  the  prodromal  stages  of  the  acute  infectious  diseai 
malaria,  uremia,  and  other  toxic  causes;  when,  however,  no  ca 
can  be  found,  a  darkened  room  and  sufficient  bromide  of  soda 
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allay  pain  and  produce  sleep  are  indicated.  Antipyrin,  phenacetin, 
ammonol,  and  other  analgesics  may  be  employed  temporarily  to 
relieve  the  headache  while  the  cause  is  being  sought  and  treated. 

NEURALGIA 

Neuralgia  is  a  functional  affection  of  the  sensory  fibers  of  the 
peripheral  nerves,  represented  by  pain.  The  causes  are  probably 
multiple,  including  the  possibilities  of  infection,  autointoxication, 
and  errors  in  hygiene  and  environment.  It  is  rare  in  infancy  and 
early  childhood.  It  may  occur  in  very  different  localities,  and  may 
be  represented  by  intercostal  neuralgia  or  by  various  mild  forms 
of  flitting  pain  in  different  parts  of  the  body.  Neuralgia  of  the  tri- 
facial nerve  is  the  most  severe  form  observed  in  children,  the  most 
frequent  cause  of  which  is  chronic  disease  of  the  nasopharyngeal 
space  and  of  the  antrum  of  Highmore,  especially  after  influenza. 

Sciatica  is  a  form  of  neuralgia  which  may  occur  in  children,  and 
is  characterized  by  pain  and  tenderness  along  the  course  of  the 
sciatic  nerve,  especially  at  its  point  of  exit  from  the  pelvis. 

In  most  cases  of  neuralgia  temporary  relief  from  the  pain  can 
be  obtained  by  the  use  of  aspirin.  Every  effort  should  be  made  to 
discover  a  possible  cause  in  the  hygiene  and  environment  of  the 
child. 

DISTURBED  SLEEP 

Disturbances  of  sleep  in  childhood  may  be  due  to  organic  disease 
of  the  central  nervous  system,  but  the  majority  of  cases  represent 
a  purely  functional  disturbance.  A  certain  number  of  cases  are 
symptomatic  of  recognized  diseased  processes  elsewhere.  Other 
cases  represent  the  direct  effect  upon  the  nervous  system  of  a  great 
variety  of  the  etiological  factors  which  are  concerned  in  the  produc- 
tion of  functional  disturbance.  It  is  only  this  latter  group  of  cases 
which  are  strictly  to  be  classified  among  the  primary  functional 
disturbances  of  the  nervous  system,  but  for  the  sake  of  complete- 
ness I  shall  enumerate  the  principal  causes  of  disturbed  or  restless 
sleep  whether  the  cause  be  disease  elsewhere  or  not. 

ETIOLOGY. — Among  the  disease  processes  in  various  parts  of 
the  body  which  may  cause  more  or  less  disturbance  of  the  sleep  are 
the  following:  Indigestion;  hunger,  or  relative  starvation;  otitis 
media;  dentition;  acute  infectious  diseases;  obstructed  respiration 
from  adenoids  or  enlarged  tonsils;  nocturnal  attacks  of  asthma; 
hip- joint  disease;  organic  cardiac  disease;  pulmonary  diseases  accom- 
panied by  dyspnea  or  cough.  Closely  connected  with  these  diseased 
conditions  are  certain  conditions  which  may  produce  simply  discom- 
fort on  the  part  of  the  child,  such  as  lack  of  fresh  air  in  the  sleeping 
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room,  excessive  or  insuflScient  bed  clothing,  cold  feet,  wet  diapers, 
and  so  forth. 

When  disturbance  of  sleep  represents  a  true  functional  disturb- 
ance of  the  nervous  system,  the  cause  is  most  frequently  some  viola- 
tion of  the  hygiene  of  the  nervous  system.  The  most  common  cause 
is  excessive  over-stimulation  from  over-pressure  in  schools,  or  from 
the  telling  of  exciting  stories,  or  from  indulging  in  violent  and  excit- 
ing play  toward  bedtime.  All  such  violations  of  the  hygiene  of  the 
nervous  system  result  in  a  condition  of  general  nervous  exhaustion, 
of  which  disturbance  of  sleep  is  a  very  conunon  symptom.  Some- 
times the  disturbance  is  the  result  of  a  bad  habit,  such  as  rocking 
a  child  to  sleep,  giving  it  night  feedings,  and  allowing  a  child  to  go 
to  sleep  in  a  lighted  room. 

SYMPTOMS. — Real  insomnia  is  comparatively  rare  in  early  life, 
although  it  may  be  produced  by  the  same  causes.  The  usual  con- 
dition is  one  of  restlessness,  in  which  the  child  during  sleep  is  dis- 
turbed and  restless,  waking  many  times  during  the  night.  Many 
children  wake  up  with  a  scream  and  immediately  fall  asleep  again. 
The  conditions  of  disturbed  sleep  which  are  due  to  violations  of  the 
hygiene  of  the  nervous  system  are  closely  connected  with  the  disease 
pavor  nocturnus,  which  will  be  described  below. 

TREATMENT. — The  essential  treatment  of  sleeplessness  in  early 
life  consists  in  removal  of  the  cause.  This  will  involve  a  careful 
search  for  all  the  possible  causes  enumerated  under  etiology.  In 
cases  which  are  due  to  distinct  diseased  conditions,  such  as  indiges- 
tion, the  treatment  is  that  of  the  imderlying  cause  and  is  mainly 
dietetic.  In  the  cases  in  which  the  disturbance  of  sleep  is  due  to 
a  condition  of  nervous  exhaustion  produced  by  faulty  hygiene  of 
the  nervous  system,  all  faulty  conditions  should  be.  immediately 
remedied.  In  many  cases  a  change  of  nurses  is  very  valuable  in  the 
treatment.  Treatment  of  any  general  conditions  of  anemia  and 
malnutrition  which  may  be  present,  should  be  instituted. 

Under  almost  no  circumstances  in  early  life  should  the  physician 
ever  countenance  the  use  of  drugs  to  promote  sleep.  The  only 
exception  is  when  sleeplessness  is  due  to  severe  acute  disease.  In 
all  other  conditions  drug  treatment  should  be  avoided,  no  matter 
how  severe  the  insomnia  is.  When  sleeplessness  is  symptomatic 
of  acute  disease,  the  least  harmful  and  the  most  effective  drug  in 
early  life  is  sodium  bromide.  In  resistant  cases  trional  may  be  tried, 
but  the  opiates  should  never  be  used  unless  the  sleeplessness  is  en- 
tirely due  to  severe  pain. 

In  the  majority  of  cases  in  children  not  suflfering  from  acute  dis- 
ease, a  quiet  darkened  room,  with  plenty  of  fresh  air,  the  stopping 
of  eating  and  drinking  dining  the  night,  and  the  correction  of  any 
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manifest  errors  in  hygiene  will  speedily  suflSce  to  bring  about  a  cure. 
A  warm  bath  at  bedtime  will  be  foimd  useful  in  many  cases. 

PAYOR  NOCTURNUS 

(Night  Terrors) 

This  is  one  of  the  conunonest  manifestations  of  fimctional  dis- 
turbance of  the  nervous  system  in  early  life.  The  essential  feature 
of  the  condition  is  the  sudden  waking  of  the  child  in  a  state  of  night- 
mare or  fright. 

ETIOLOGY. — While  the  condition  is  more  common  in  children 
who  have  a  constitutional  neurotic  tendency,  the  chief  cause  is  per- 
sistent violation  of  the  hygiene  of  the  nervous  system.  The  condi- 
tion is  seen  most  frequently  in  children  whose  nervous  systems  are 
habitually  over-stimulated.  A  very  common  cause  is  over-pressure 
at  school,  and  pavor  noctumus  is  not  uncommon  in  children  who 
are  striving  to  excel  in  their  studies  and  to  get  good  marks,  and  who 
hold  the  position  of  **  teachers*  pets."  Other  causes  are  too  much 
excitement  in  the  home  life.  The  frequent  taking  of  children  to 
theatres  or  moving  picture  shows,  and  all  forms  of  unusual  or  excit- 
ing amusements  are  common  causes  of  this  condition.  I  have  seen 
a  very  severe  case  develop  in  a  young  child  whose  mother  took  it 
for  a  ride  on  a  roller  coaster.  Fright  is  a  frequent  cause.  The 
telling  of  exciting  or  horrible  stories,  especially  toward  bedtime,  is 
another  frequent  violation  of  the  hygiene  of  the  nervous  system  which 
leads  to  pavor  nocturnus.  In  general  it  may  be  said  that  the  disease 
may  follow  all  forms  of  mental  over-stimulation.  There  are  certain 
other  contributing  or  precipitating  causes  which  are  foimd  associated 
with  certain  cases.  I  have  noticed  that  pavor  noctumus  is  particu- 
larly common  in  children  who  eat  too  much  sweets,  or  in  whose  diet 
there  is  an  excessive  balance  of  carbohydrate.  It  is  well  always  to 
look  for  other  symptoms  of  chronic  carbohydrate  indigestion  in  these 
cases.  It  is  possible  that  other  forms  of  indigestion  may  act  as  the 
precipitating  cause  of  an  attack.  In  some  cases  the  precipitating 
cause  may  be  partial  asphyxia  from  adenoid  tissue  in  the  pharynx. 

SYMPTOMS. — The  general  symptoms  of  disturbed  sleep  described 
above  are  often  present,  and  the  attack  may  be  only  the  culmination 
of  such  disturbance."  In  mild  cases  the  child  wakes  up  in  a  state 
of  fright  and  excitement.  He  often  says  he  has  had  a  bad  dream,  or 
talks  of  objects  which  he  has  seen  in  his  dream.  His  mind,  how- 
ever, is  clear,  and  he  recognizes  those  about  him.  It  may  be  a  long 
time  before  the  child  becomes  sufficiently  calm  to  go  to  sleep  again. 
In  severe  cases  the  attack  comes  on  more  suddenly  and  often  is  not 
preceded  by  restlessness.  The  child  suddenly  sits  up  in  bed  in  a 
state  of  apparently  extreme  terror,  with  his  eyes  wide  open  and  star- 
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ing.  He  does  not  recognize  those  about  him,  nor  appear  to  have 
any  consciousness  of  his  surroundings,  but  his  mind  appears  to  be 
entirely  taken  up  with  some  hallucination  which  has  produced  the 
fright.  He  often  mentions,  and  sometimes  even  points  toward  the 
objects  which  figure  in  his  hallucination,  bears,  dogs,  and  black 
cats  being  the  visions  which  I  have  heard  referred  to  most  In  these 
severe  attacks  the  child  does  not  come  to  full  consciousness  and  soon 
goes  to  sleep  again.  On  the  following  day  there  is  no  recollection 
of  what  has  occurred,  whereas  in  the  mild  cases  the  child  often  remem- 
bers having  had  a  bad  dream. 

Some  writers  believe  that  the  mild  and  severe  forms  represent 
different  disturbances,  but  in  my  opinion,  they  are  the  same  in  etiology, 
differing  only  in  severity.  I  have  frequently  seen  mild  cases  gradu- 
ally assume  a  more  severe  type.  The  attacks  vary  very  much  in 
frequency,  sometimes  coming  every  few  nights,  and  sometimes 
occurring  only  at  intervals  of  several  months.  It  is  a  curious  fact 
that  in  the  severe  cases  the  hallucination  in  the  successive  attacks 
is  very  apt  to  be  the  same,  which  suggests  that  the  original  cause 
was  some  fright  connected  with  that  particular  object.  I  have  not, 
however,  been  very  successful  in  eliciting  a  history  of  a  fright  of  this 
kind  in  cases  of  pavor  noctrunus.  I  have,  however,  one  case  on 
record  in  which  a  child  looking  out  of  a  window  saw  a  horse  fall  in 
the  street  and  bleed  to  death.  This  patient  developed  a  typical  case 
of  the  severe  form  of  pavor  noctumus,  the  hallucination  being  always 
the  bleeding  horse. 

DIAGNOSIS. — The  diagnosis  in  cases  of  pavor  noctumus  is 
simple.  The  mother's  description  is  often  misleading,  suggesting 
the  possibility  of  an  epileptic  attack.  Sometimes  it  is  quite  difficult 
to  obtain  from  her  an  adequate  description.  In  such  cases  it  is  some- 
times a  good  plan  for  the  physician  to  depart  from  the  usual  rule  of 
letting  the  mother  tell  her  story  without  prompting,  and  to  describe 
a  typical  attack  of  pavor  noctumus,  asking  her,  "  does  the  child  act 
like  that?  ''  The  attacks  are  really  so  typical  that  the  mother  often 
recognizes  at  once  the  exactness  of  the  physician's  description,  when 
she  cannot  describe  the  attacks  herself. 

PROGNOSIS — The  prognosis  is  favorable.  Some  writers  believe 
that  the  severe  form  is  often  a  precursor  of  more  serious  disturbances, 
such  as  epilepsy  or  insanity,  but  in  my  experience,  even  the  severe 
forms  quickly  yield  to  proper  treatment. 

TREATMENT. — The  treatment  consists  in  a  most  careful  regu- 
lation of  the  hygiene  of  the  nervous  system  in  accordance  with  the 
principles  described  in  Volume  I,  page  46.  It  is  particularly  important 
to  remove  every  possible  cause  of  mental  over-stimulatioiK  The 
diet  and  all  faulty  conditions  in  hygiene  and  environment  should 
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receive  attention.  I  usually  exclude  cane  sugar  from  the  diet,  and 
often  reduce  the  proportionate  amount  of  carbohydrate.  It  is  often 
advisable  in  beginning  treatment  to  have  some  person  in  whom  the 
child  has  complete  confidence  sleep  in  the  same  room.  Sometimes 
a  change  of  nurse  has  a  good  effect;  sometimes  a  complete  change  of 
environment  may  be  necessary.  If  the  attacks  are  very  frequent,  a 
dose  of  bromide  at  night  may  be  given  for  a  short  time  after  treat- 
ment has  been  begun,  imtil  sufficient  time  has  elapsed  for  the  general 
treatment  to  take  effect. 


V.  INFECTIONS 

ACUTE  MENINGITIS 

Acute  meningitis  is  the  commonest  infection  of  the  central  nervous 
system  in  early  life.  The  disease  in  all  its  etiological  forms  is  very- 
much  more  common  in  children  than  in  adults.  Classification  of 
the  various  forms  of  acute  meningitis  upon  an  etiological  basis  has 
been  made  possible  by  the  general  adoption  of  diagnostic  lumbar 
puncture,  which  gives  distinct  evidence  as  to  the  particular  micro- 
drganism  which  in  each  case  is  the  cause  of  the  disease.  The  micro- 
drganisms  concerned  in  the  production  of  meningitis  are  in  the  order 
of  frequency  in  this  locality  the  following: 

1.  The  bacillus  tuberculosis 

2.  The  diplococcus  intracellularis 

3.  The  pneumococcus 

4.  The  streptococcus  pyogenes 

5.  The  bacillus  influenzae 

6.  The  staphylococcus  pyogenes 

A  few  cases  have  been  reported  of  meningitis  due  to  the  typhoid 
bacillus,  the  gonococcus,  the  colon  bacillus,  and  other  organisms. 
These  cases,  however,  are  too  rare  to  require  special  description. 
The  order  of  frequency  given  above  is  that  which  prevails  in  times 
when  there  is  no  especial  prevalence  of  epidemic  cerebrospinal  menin- 
gitis. Even  in  a  time  of  epidemic,  it  is  questionable  whether  the 
number  of  cases  of  the  epidemic  form  equals  that  of  the  tuberculous 
form,  although  the  number  is  proportionately  very  much  greater. 
The  prevalence  of  the  epidemic  form  varies  very  much  in  different 
localities.  There  are  many  parts  of  the  coimtry  in  which  spK)radic 
cases  are  seldom  or  never  seen,  and  in  which  epidemics  are  rare. 
In  the  vicinity  of  Boston,  however,  a  certain  number  of  spK)radic 
cases  of  the  epidemic  form  are  reported  each  year.  The  epidemic 
form  has  on  account  of  its  epidemic  occurrence  and  specific  therapy 
been  described  in  the  division  on  the  specific  infectious  diseases. 
Tuberculous  meningitis  is  sufficiently  characteristic  in  its  patholog>' 
and  symptoms  to  require  description  under  a  separate  heading. 
The  forms  which  will  here  be  considered  under  the  title  of  acute 
meningitis  are  those  due  to  the  pneumococcus,  the  streptococcus, 
the  influenza  bacillus,  and  the  staphylococcus. 
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PNEUMOGOGGUS   MENINGITIS 

This  is  the  commonest  of  the  forms  included  imder  this  heading 
which  is  seen  in  early  life. 

ETIOLOGY. — ^This  disease  is  due  to  invasion  of  the  meninges  by 
the  pneumococcus  of  Frankel.  The  disease  is  probably  always 
secondary.  In  the  great  majority  of  cases  pneumococcus  meningitis 
occurs  as  a  complication  of  some  form  of  pneumococcus  infection 
of  the  lungs.  There  are  usually  signs  of  pulmonary  consolidation, 
and  the  meningeal  symptoms  are  usually  preceded  by  the  clinical 
picture  of  some  form  of  pneumonia.  The  route  of  invasion  of  the 
meninges  is  undoubtedly  through  the  general  circulation.  Cul- 
tures from  the  heart's  blood  made  post-mortem,  and  blood  cultures 
taken  during  life  in  pneumococcus  meningitis,  almost  invariably 
reveal  the  presence  of  the  pneumococcus  in  the  blood.  Consequently 
pneumococcus  meningitis  represents  one  of  the  results  of  the  gen- 
eralized pneumococcus  septicemia,  which  so  frequently  accompanies 
severe  cases  of  lobar  pneumonia  and  other  forms  of  pneumococcus 
infection  of  the  lungs.  In  some  cases,  in  addition  to  pneumonia, 
such  complication  as  empyema,  pericarditis  or  peritonitis  have  also 
been  present.  Some  cases  occur  in  which  the  pneumococcus  men- 
ingitis is  apparently  primary,  no  signs  of  consolidation  nor  other 
evidences  of  pulmonary  infection  being  found.  It  is  probable  that 
in  these  cases  the  meningitis  is  secondary  either  to  a  latent  pneu- 
monia, or  possibly  to  some  other  focus  of  pneumococcus  infection, 
such  as  a  tonsillitis  or  otitis  media. 

Pneumococcus  meningitis  is  a  comparatively  late  complication 
in  lobar  pneumonia.  The  meningeal  symptoms  which  are  so  often 
seen  at  the  onset  or  in  the  early  stages  of  pneumonia  do  not  generally 
represent  a  true  infection  of  the  meninges,  but  rather  an  irritation 
from  the  toxins  absorbed  from  the  lungs.  At  times  the  disease 
develops  quite  late  during  the  convalescence  from  an  attack  of  pneu- 
monia, but  in  the  majority  of  cases  it  develops  between  the  fifth 
and  the  tenth  days. 

This  form  of  meningitis  is  more  common  in  infants  than  in  older 
children,  and  is  frequently  seen  in  very  young  infants. 

PATHOLOGICAL  ANATOMY.— The  lesions  produced  by  pneu- 
mococcus infection  of  the  meninges  do  not  difTer  in  any  important 
resi>ect  from  those  of  septic  infection  with  any  of  the  pus  producing 
micro5rganisms.  The  inflammatory  process  is  characterized  by 
purulent,  sero-purulent,  and  fibrino-purulent  exudation,  chiefly  in 
the  sulci  along  the  vessels,  or  in  the  choroid  plexus,  and  is  usually 
most  pronounced  at  the  base,  but  at  times  is  more  marked  on  the 
convexity  of  the  brain,  especially  over  the  parietal  and  occipital 
Jobes.    The  meninges  of  the  cerebellum  are  always  affected.    The 
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meninges  of  the  entire  brain  are  rarely  involved,  although  occasion; 
large  areas  are  included  in  the  inflammatory  process. 

The  inflammation  is  confined  chiefly   to   the  piarachnoid. 
dura  is  but  slightly  involved,  and  the  subdural  space  is  increa 
by  the  fluid  exudate. 

In  the  most  acute  cases,  in  which  the  macroscopic  changes 
very  slight,  the  lesions  are  shown  by  microscopic  examination 
consist  chiefly  of  purulent  infiltration  of  the  meninges,  with  inject 
of  the  blood  vessels.  The  polynuclear  leukocytes  are  massed 
some  places^  scattered  in  others,  and  with  but  little  fibrin  betw 
them.  The  absence  of  eosinophilic  cells  is  notable.  There  is 
evidence  of  proliferation  of  tissue. 

In  the  more  advanced  cases,  on  the  other  hand,  there  are  la 
numbers  of  cells,  chiefly  polynuclear  leukocytes,  lying  in  the  dila 
lymph-spaces  of  the  tissue.  The  presence  of  red  blood-corpus 
is  rare.  Fibrin  is  present  in  greater  amount  in  this  form  thar 
any  other  variety  of  acute  meningeal  infection.  Proliferative  chan 
within  the  intima  of  the  arteries  are  common  in  pneumococcus  m 
ingitis,  but  rare  in  the  epidemic  form.  The  cord  is  involved  m 
less  than  in  the  epidemic  form.  There  is  also  usually  less  distent 
of  the  ventricles.  The  cerebrospinal  fluid  is  cloudy,  increased 
amount,  and  contains  numerous  pus  cells  and  fibrin  flocculi. 

SYMPTOMS. — In  cases  which  are  apparently  primary,  the  syi 
toms  are  indistinguishable  from  those  of  an  epidemic  meningi 
and  indeed  the  clinical  description  of  that  disease  given  in  Volum 
page  623,  will  apply  to  any  form  of  acute  meningitis.  When  pr 
mococcus  meningitis  occurs  as  part  of  the  terminal  infection  i 
general  pneumococcus  septicemia,  it  may  be  latent  and  only  foi 
at  autopsy.  In  the  majority  of  cases,  however,  the  meningeal  a 
plication  in  the  course  of  an  attack  of  pneumonia  is  indicated  b 
ver>'  abrupt  onset  of  vomiting  or  convulsions,  followed  by  deliri 
or  stupor.  The  temperature  is  usually  markedly  elevated.  Rigic 
of  the  neck  is  usually  present,  but  is  a  less  constant  sign  than  in  < 
demic  meningitis.  Opisthotonos  is  comparatively  rare.  Abi 
malities  of  the  pupils  are  less  common  than  in  the  epidemic  fo 
and  photophobia  is  often  not  marked.  The  tonic  spasm  of 
muscles  of  the  extremities,  which  is  so  common  a  symptom  in 
epidemic  form,  is  usually  less  marked  in  pneumococcus  meningi 
and  may  be  absent.  Kernig*s  sign,  Brudzinski*s  neck  sign,  and 
normalities  of  the  reflexes  are  also  somewhat  less  common  than  in 
epidemic  form.  In  general  it  may  be  said  that  in  pneumococ 
meningitis  the  signs  of  local  irritation  of  the  nerve  tissues  are  apt 
be  somewhat  less  marked  than  in  the  epidemic  form,  the  patient 
pearing  rather  to  be  ovei^vhelmed  with  an  intense  toxemia.     Un( 
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sciousness  often  does  not  develop  so  early  in  the  disease  as  in  severe 
cases  of  the  epidemic  type,  but  is  sure  to  develop  sooner  or  later. 

After  the  full  development  of  the  symptoms  in  pneumococcus 
meningitis,  the  course  of  the  disease  is  very  diort,  shorter  indeed  than 
in  any  other  form  of  meningitis.  Death  usually  occurs  within  three 
or  four  days  of  the  first  symptom.  Occasionally,  however,  very 
prolonged  cases  are  seen  which  in  their  general  course  bear  a  close 
resemblance  to  epidemic  meningitis. 

DIAGNOSIS. — ^A  very  detailed  clinical  description  of  pneumo- 
coccus meningitis  is  imnecessary,  because  the  diagnosis  does  not 
depend  mainly  upon  the  symptoms.  The  physician  must  be  able 
to  recognize  meningeal  symptoms,  but  there  is  no  symptom  or  com- 
bination of  symptoms  by  means  of  which  a  positive  diagnosis  of 
meningitis  can  be  made,  or  by  means  of  which  one  can  arrive  at  a 
differential  diagnosis  between  the  various  forms  of  meningeal  infec- 
tion. The  diagnosis  can  only  be  made  by  lumbar  puncture.  The 
indications  for  lumbar  puncture  in  cases  of  suspected  meningitis  have 
been  described  in  Volume  I,  page  631.  When  meningeal  symptoms 
occur  at  the  onset  of  a  case  of  lobar  pneumonia,  the  probabilities 
are  so  strongly  against  a  true  infection  of  the  meninges,  and  so  strongly 
in  favor  of  the  meningeal  symptoms  being  due  to  toxic  irritation, 
that  lumbar  puncture  may  be  postponed.  When,  however,  in  the 
course  of  a  case  of  pneumonia,  meningeal  symptoms  suddenly  develop 
at  some  later  period,  lumbar  puncture  should  always  be  performed. 

The  gross  appearance  of  the  cerebrospinal  fluid  obtained  by  lumbar 
pimcture  in  pneumococcus  meningitis  does  not  differ  from  that  ob- 
tained in  cases  due  to  the  meningococcus.  The  fluid  is  usually 
under  increased  pressure  and  presents  a  greater  or  less  degree  of 
turbidity.  Microscopic  examination  shows  that  the  cells  are  chiefly 
of  the  polymorphonuclear  variety.  Pneumococci  are  ordinarily  very 
abundant  and  very  easily  found  in  cover  glass  preparations.  In 
fact,  microorganisms  are  usually  more  numerous  in  the  cerebrospinal 
fluid  in  the  pneumococcus  form  than  in  any  other  form  of  acute  men- 
ingitis. The  pneumococcus  is  recognized  by  the  fact  that  it  usually 
occurs  in  pairs,  but  sometimes  in  short  chains,  in  the  cerebrospinal 
fluid  the  chains  are  rarely  more  than  four  cells  in  length.  The  cells 
composing  the  pairs  lie  end  to  end  with  reference  to  their  long  axis. 
The  organism  is  gram  positive.  The  pneumococci  grow  very  readily 
in  cultures  from  the  cerebrospinal  fluid. 

PROGNOSIS. — The  prognosis  is  bad.  There  are  a  few  recorded 
instances  of  recovery  from  pneumococcus  meningitis  in  adults,  but 
as  far  as  I  know,  none  in  children. 

TREATMENT. — Future  hope  in  this  disease  lies  in  the  advance 
of  serum  therapy.     The  present  situation  with  regard  to  antipneu- 
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mococcic  serum  has  been  discussed  under  Lobar  Pneumonia.  Tl 
are  as  yet  no  recorded  cases  of  recovery  from  pneumococcus  me 
gitis  imder  the  use  of  antipneumococcic  serum,  although  the  c 
in  which  it  has  been  tried  are  comparatively  few.  The  chances 
rather  against  effective  serum  therapy  at  present,  on  accoimt  of 
multiplicity  of  the  strains  of  pneumococci,  each  with  its  spe 
immune  reaction.  Nevertheless,  I  believe  that  in  all  cases  of  pi 
mococcus  meningitis  in  which  the  diagnosis  has  been  properly  c 
firmed  by  lumbar  puncture,  antipneumococcic  seriun  should  be  tr 
On  the  ground  of  the  analogy  of  epidemic  meningitis,  it  would  s< 
useless  to  give  the  serum  by  the  subcutaneous  or  intravenous  rou 
It  should  be  injected  into  the  spinal  canal.  The  doses  should  be  ah 
the  same  as  those  of  the  antimeningitis  serum  used  in  the  epide 
form. 

Apart  from  serum  therapy  the  treatment  must  be  purely  symj 
matic.  It  resembles  that  of  epidemic  meningitis  described  in  Voh 
I,  page  642. 

STREPTOCOCCUS  MENINGITIS 

ETIOLOGY. — This  form  is  due  to  infection  of  the  meninges  ^ 
the  streptococcus  pyogenes  (streptococcus  hemolyticus).  The 
fection  of  the  meninges  is  always  secondary.  In  the  newborn 
occurs  as  part  of  a  general  septic  infection  which  usually  origins 
from  the  umbilicus.  It  is  the  usual  etiological  form  which  foll< 
infection  of  a  spina  bifida.  It  may  follow  otitis  media  with  n 
toiditis  or  spetic  sinus  thrombosis.  It  is  the  usual  fomi  of  mei 
gitis  which  sometimes  follows  injuries  to  the  head  or  operation  uj 
the  brain.  It  is  sometimes  seen  as  a  complication  of  other  infecti 
conditions  about  the  cranium,  such  as  erysipelas  of  the  scalp.  Wl 
streptococcus  meningitis  is  a  comparatively  rare  complication 
otitis  media,  I  have  seen  more  cases  in  which  it  was  due  to  that  ca 
than  to  any  other. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  essendaUy 
widespread  purulent  inflammation  of  the  pia  mater,  with  a  v 
abundant  exudate  of  pus  but  with  less  fibrin  than  in  either  the  € 
demic  or  the  pneumococcus  forms.  Hydrocephalus  is  very  apt 
develop  very  early  in  this  form  of  meningitis,  and  is  usually  to 
found  at  autopsy. 

SYMPTOMS. — In  general  the  symptoms  of  streptococcus  men 
gitis  are  not  distinctive  and  resemble  those  of  any  form  of  ac' 
meningitis.  I  have  noticed,  however,  certain  differences  whi 
while  by  no  means  constant  or  characteristic,  are  sometimes  so  si 
gestive  as  to  enable  the  physician  to  make  a  guess  that  he  is  deal 
with  the  streptococcus  type.  The  onset  is  usually  less  sudden  tl 
in  either  the  epidemic  or  t;he  pneumococcus  forms.    In  some  cas 
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while  not  sudden,  it  is  rapid;  in  other  cases  it  is  so  gradual  as  to 
suggest  the  possibility  of  tuberculous  meningitis.  The  initial  symp- 
toms are  usually  vomiting  and  headache.  The  temperature  from 
the  beginning  is  apt  to  be  extremely  high,  hyperpyrexia  being  com- 
moner in  this  type  than  in  any  other.  The  various  meningeal  signs, 
such  as  rigidity  of  the  neck,  Kemig's  sign,  Brudzinski's  sign,  and  so 
forth,  are  often  not  present  at  the  very  beginning  of  the  disease  but 
inevitably  develop  during  its  course.  Delirium  and  unconsciousness 
are  often  not  marked  at  the  beginning,  but  develop  more  gradually. 
Convulsions  are  rather  more  frequent  than  in  either  the  epidemic 
or  pneumococcus  types.  In  general  the  course  of  the  disease  is  apt 
to  be  notably  slower  than  in  the  pneumococcus  cases,  or  in  epidemic 
cases  of  the  same  general  severity.  There  is  a  steady  progress  toward 
a  fatal  ending. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  results  of  lumbar 
puncture.  The  cerebrospinal  fluid  obtained  is  usually  markedly 
purulent.  The  cells  are  of  the  polymorphonuclear  variety.  The 
microorganisms  are  usually  to  be  found  in  cover  glass  preparations 
and  grow  readily  in  cultures.  The  recognition  of  the  streptococcus  in 
the  cerebrospinal  fluid  is  always  easy.  It  almost  invariably  forms 
long  curved  chains,  which  are  unmistakable.     It  is  Gram  positive. 

PROGNOSIS. — This  is  absolutely  unfavorable.  There  are  on 
record  no  authentic  cases  of  recovery  from  streptococcus  meningitis. 

TREATMENT. — The  only  possibility  in  specific  therapy  is  the 
injection  of  an  antistreptococcic  serum  into  the  spinal  canal.  While 
in  the  present  stage  of  serum  therapy  this  procedure  does  not  offer 
very  much  prospect  of  success,  in  view  of  the  fatality  of  the  disease 
I  believe  it  should  be  tried  in  all  cases  in  which  the  diagnosis  is  prop- 
erly substantiated.  Vaccine  therapy  obviously  does  not  offer  any 
prospect  of  success  in  so  acute  a  process.  The  general  treatment  is 
symptomatic  and  has  been  described  under  Epidemic  Meningitis. 

INFLUENZA  MENINGITIS 

This  form  is  not  so  very  uncommon  even  when  an  epidemic  of 
influenza  is  not  prevalent.  It  is  decidedly  commoner  in  infants 
than  in  older  children,  and  is  seen  with  comparative  frequency  in  the 
first  year  of  life. 

ETIOLOGY. — The  microorganism  is  the  bacillus  of  influenza 
(Pfeiffer's  bacillus).  It  is  probable  that  the  infection  of  the  meninges 
is  always  secondary  to  an  influenza  infection  of  the  air  passages, 
but  in  some  cases  the  symptoms  of  the  primary  disease  are  not  promi- 
nent and  only  the  meningeal  symptoms  attract  attention.  The 
bacilli  probably  gain  the  meninges  through  the  blood  stream  rather 
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than  through  the  cribriform  plate,  as  has  been  suggested  by  some 
authorities.    Blood  cultures  are  usually  positive. 

PATHOLOGICAL  ANATOMY— The  lesions  show  no  essential 
diflferences  from  those  of  other  forms  of  acute  septic  meningitis.  Li 
the  cases  which  I  have  seen  at  autopsy,  the  exudate  was  usually  puru- 
lent rather  than  fibrinous,  and  resembled  that  seen  in  streptococcus 
meningitis. 

SYMPTOMS. — ^The  symptoms  very  closely  resemble  those  of 
epidemic  cerebrospinal  meningitis.  The  onset,  however,  is  less 
rapid,  rather  resembling  that  seen  in  the  streptococcus  form.  The 
usual  symptoms  of  onset  are  headache,  vomiting  and  fever;  the 
temperature  may  be  either  moderate  or  high.  Rigidity  of  the  neck, 
Kemig's  sign,  and  other  meningeal  symptoms  are  often  not  present 
at  the  very  beginning,  but  soon  develop.  Unconsciousness  does  not 
occur  so  early  as  in  the  epidemic  and  pneumococcus  lorms,  but  de- 
velops sooner  or  later.  The  course  is  rather  variable  in  length,  in 
general  being  somewhat  slower  than  that  of  either  the  epidemic  or 
pneumococcus  form,  and  rather  resembles  that  seen  in  the  strepto- 
coccus form. 

DL\GNOSIS. — This  depends  entirely  upon  the  results  of  lumbar 
puncture.  The  fluid  in  gross  appearance  does  not  difi'er  from  that 
seen  in  other  forms,  being  turbid,  and  under  increased  pressure. 
On  microscopic  examination,  it  is  seen  that  the  cells  are  of  the  poly- 
morphonuclear variety.  In  cover  glass  preparations  made  from  the 
fluid  the  organisms  are  usually  less  numerous  than  in  either  pneu- 
mococcus or  streptococcus  meningitis.  Their  recognition  by  any 
one  not  accustomed  to  frequent  examination  of  the  cerebrospinal 
fluid  is  apt  to  be  rather  more  difiicult  than  in  the  other  forms.  The 
picture  presented  in  cover  glass  preparations  is  often  somewhat 
confusing,  the  general  impression  being  that  of  a  mixed  infection  of 
diplococci  and  bacilli.  This  is  due  to  tiie  fact  that  the  bipolar  stain- 
ing of  the  influenza  bacillus  gives  to  that  organism  in  stained  cover 
glass  preparations  the  appearance  of  a  diplococcus.  In  ordinary  stains 
with  Loeffler's  alkaline  methylene-blue,  this  apparent  diplococcus, 
although  somewhat  smaller,  may  suggest  epidemic  meningitis.  In 
addition  to  these  forms  which  resemble  a  minute  diplococcus,  bacillary 
forms  are  usually  present.  These  bacillary  forms  present  a  great  varia- 
tion in  length,  and  often  quite  long  bacilli  are  seen  which  in  no  way 
resemble  the  forms  which  suggest  a  minute  diplococcus.  These 
long  bacilli  represent  involution  forms  of  the  bacillus  of  influenza, 
and  their  presence  while  at  first  confusing  is  really  a  great  aid  in  the 
diagnosis,  if  the  frequency  of  their  occurrence  be  borne  in  mind.  Of 
course,  in  some  cases  the  long  bacillary  forms  are  absent,  but  I  have 
seen  them  in  the  majority  of  instances.    Whenever  the  cerebrospinal 
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fluid  shows  an  apparent  mixed  infection  with  a  minute  diplococcus 
and  a  bacillus  of  varying  length,  the  physician  is  justified  in  making 
a  diagnosis  of  influenza  meningitis.  The  organism  is  Gram  negative, 
and  is  thus  easily  distinguished  from  the  pneumococcus.  Final 
proof  of  its  identity  can  only  be  obtained  by  demonstrating  that  it 
will  only  grow  on  media  containing  hemoglobin. 

PROGNOSIS. — The  prognosis  is  very  unfavorable.  There  have 
been  a  few  recorded  instances  of  recovery  from  influenza  meningitis 
in  early  life,  but  such  cases  are  extremely  rare.  All  the  cases  which 
I  have  seen  have  progressed  steadily  to  a  fatal  ending.  The  fact 
that  so  many  cases  occur  in  early  infancy  possibly  partly  accounts 
for  the  extreme  fatality  of  this  form  of  meningitis. 

TREATMENT. — Intraspinal  injections  of  anti-influenza  serum 
should  be  given,  the  general  plan  of  treatment  being  the  same  as  that 
described  for  the  use  of  antimeningitis  serum  in  the  epidemic  form. 
Researches  at  the  Rockefeller  Institute  have  demonstrated  that  an 
animal  serum  can  be  produced,  which  in  experimental  infections  in 
animals  has  a  marked  protective  influence  against  influenza  meningitis. 
This  suggests  that  there  is  hope  of  obtaining  a  favorable  result  in 
man  by  means  of  serum  therapy.  The  recorded  cases  of  influenza 
meningitis  in  which  serum  therapy  was  used  are  still  too  few  to  allow 
any  judgment  as  to  the  value  of  the  treatment.  One  obstacle  is 
that  the  diagnosis  of  this  form  of  infection  is  rarely  made  in  the  early 
stages  of  the  disease.  Considerable  time  elapses  before  the  examina- 
tion of  the  cerebrospinal  fluid  is  complete.  It  is  only  very  rarely 
that  serum  injections  have  been  given  in  the  first  few  days.  I  have 
used  serum  therapy  in  influenza  meningitis  in  eleven  cases,  all  of 
which  have  been  fatal,  but  in  no  case  did  I  see  the  patient  early  enough 
to  expect  the  best  result  from  the  treatment.  Besides  serum  therapy, 
the  treatment  is  wholly  symptomatic. 

STAPHYLOCOCCUS  MENINGITIS 

This  form  is  quite  rare  in  early  life. 

ETIOLOGY — The  organism  is  the  staphylococcus  aureus  or 
albus.  Infection  of  the  meninges  is  always  secondary  and  follows 
the  same  conditions  which  produce  streptococcus  meningitis. 

PATHOLOGICAL  ANATOMY.— The  lesion  is  a  purulent  inflam- 
mation which  does  not  differ  from  that  produced  by  the  streptococcus. 

SYMPTOMS. — The  symptoms  are  not  distinctive.  In  the  few 
recorded  cases  the  course  has  been  somewhat  more  prolonged  than 
in  other  forms. 

DIAGNOSIS. — This  depends  upon  the  results  of  lumbar  puncture. 
The  staphylococcus  is  easily  recognized  in  cover  glass  preparations 
from  the  cerebrospinal  fluid. 
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TREATMENT. — ^Vaccine  therapy  should  be  employed  in  staphylo- 
coccus memngitis.  There  is  more  evidence  of  the  value  of  vaccines 
as  a  weapon  against  staphylococcus  infection  than  against  any  otjier 
form  of  infection.  Not  only  that,  but  there  are  on  record  instances 
of  recovery  from  staphylococcus  meningitis  under  vaccine  therapy. 
In  these  cases  a  visible  improvement  has  followed  each  injection  of 
the  vaccine.  An  homologous  vaccine  should  be  employed  whenever 
the  physician  is  master  of  the  technic  of  its  preparation.  Other- 
wise a  stock  vaccine  may  be  tried.  The  initial  dose  should  be  50,- 
000,000,  and  the  doses  should  be  gradually  increased  50,000,000  at 
a  time  until  a  response  is  observed.  The  intervals  between  the 
injections  should  be  from  two  to  three  days.  The  rest  of  the  treat- 
ment is  purely  symptomatic. 

The  following  table  shows  the  frequency  of  occurrence  of  the  vari- 
ous characteristic  symptoms  and  signs  of  meningitis  in  the  most 
common  etiological  forms.     It  is  based  on  a  series  of  142  cases. 


Table  74 
Characteristic  Symptoms  atul  Signs  of  Menin%Uis  in  the  Various  Forms 

SYMPTOMS  TUBER-  EPT-           PNEUMO-      STREPTO- 

CULOUS  DEMIC          COCCUS         COCCUS 

Onset — 

Sudden 9  47  11  9 

Medium 13  10  i  4 

Gradual 37  3  o  2 

Temperature — 

High II  41  12  6 

Moderate 18  17  o  o 

Low 19  2  o  o 

Goudy  mentality  or  delirium — 

Early 2  50  8  o 

Developed 52  9  4  6 

Late 4  o  o  o 

Absent o  x  o  o 

Unconsciousness — 

Early 2  27  8  o 

Medium 15  o  4  4 

Late 41  o  o  2 

Absent o  24  00 

Headache — 

Present 17  32  8  6 

Doubtful 18  10  4  o 

Absent *  25  18  o  o 

Rigid  neck — 

Early 7  51  10  I 

Developed 29  8  2  5 

Absent 23  i  o  o 

Kemig's  sign — 

Early 7  35  II  o 

Developed 21  5  1  6 

Absent 31  o  o  o 

Knee-jerks — 

Exaggerated 15  13  5  3 

Normal 20  8  o  o 

Absent 24  39  7  3 


WFLU- 
ENZA 
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Table  y4—-CarUinued 


SYMPTOMS  TUBER- 
CULOSIS 

LocalLdng  neurologic  signs — 

Early 2 

Developed 19 

Absent 39 

Babinski's  sign — 

Present 19 

Absent 35 

Convulsions — 

Early 8 

Developed 12 

Absent 40 

Vomiting — 

Present 41 

Absent 19 

Pulse- 
Slow 15 

Rapid 43 

Cheyne- Stokes  breathing — 

Present 18 

Absent 42 

Petechial  eruption — 

Present o 

Absent 60 


EPI- 

PNEUMO- 

STREPTO- 

INFLU 

lEMIC 

COCCUS 

COCCUS 

ENZA 

4 

0 

0 

0 

6 

T 

4 

2 

so 

II 

2 

2 

19 

3 

0 

0 

41 

9 

6 

4 

8 

2 

0 

0 

I 

0 

5 

I 

SI 

10 

I 

3 

38 

3 

6 

4 

22 

9 

0 

0 

9 

0 

3 

0 

SI 

12 

3 

4 

8 

I 

2 

0 

S2 

II 

4 

4 

II 

2 

0 

0 

49 

10 

6 

4 

Table  74  shows  the  diagnostic  characteristics  of  the  cerebrospinal 
fluid  in  the  active  stages  of  the  various  forms  of  meningitis. 


Table  75 

Diagnostic  Characteristics  of  the  Cerebrospinal  Fluid  in  the  Active  Stages  of  the  Various 

Forms  of  Cerebrospinal  Meningitis 

APPEAR-           CELL             PREDOMINANT  MICRO- 

ANCE             COUNT                     CELL  5RGANISM 

Normal  fluid Clear        Normal        Mononuclear  None  found 

lymphocyte 

Tubercular  meningitis Clear  or    Increased     Mononuclear  Tubercle  bacillus 

slightly                         lymphocyte  in  some  (Acid- 
cloudy  fast) 

Epidemic  meningitis Cloudy     Increased     Polymorpho-  Diplococcus 

nuclear  neu-  intracellularis 

trophil  (Gram-nega- 
tive) 

Pneumococcus  meningitis.. .     Cloudy     Increased     Polymorpho-  Pneumococcus 

nuclear  neu-  (Gram-posi- 

trophil  tive) 

Streptococcus  meningitis  . . .     Cloudy     Increased     Polymorpho-  Streptococcus 

nuclear  neu-  (Gram-posi- 

trophil  tive) 

Influenza  meningitis Cloudy     Increased     Polymorpho-  Influenza  bacillus 

nuclear  neu-  (Gram-nega- 

trophil  tive) 

Staphylococcus  meningitis.  .     Cloudy     Increased     Polymorpho-  Staphylococcus 

nuclear  neu-  (Gram-posi- 

trophil  tive) 
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TUBERCULOUS  MENINGITIS 

Tuberculous  meningitis  is  a  tuberculous  infection  resulting  in  an 
inflammation  of  the  pia  mater.  It  is  by  far  the  most  frequent  form 
of  meningitis  encountered  in  early  life.  Even  when  the  epidemic 
form  is  extremely  prevalent,  the  number  of  cases  does  not  reach 
that  of  the  tuberculous  form  which  is  seen  at  all  times. 

ETIOLOGY. — The  pathogenesis  of  tuberculous  meningitis  has 
been  discussed  in  the  general  article  on  Tuberculosis  in  Volume  I. 
The  occurrence  of  this  lesion  in  a  case  of  tuberculosis  represents  a 
low  degree  of  resistance  on  the  part  of  the  patient.  Of  the  various 
secondary  manifestations  of  tuberculous  infection  in  early  life,  men- 
ingitis represents  a  form  to  which  infants  and  young  children  are 
particularly  liable.  The  bacilli  are  carried  to  the  meninges  from  the 
primary  tuberculous  lesions  through  the  medium  of  the  blood  stream. 
In  the  majority  of  cases  the  meningitis  represents  only  a  part  of  a 
general  miliary  tuberculosis,  and  in  these  cases  there  are  numbers 
of  tubercle  bacilli  in  the  blood  which  are  simultaneously  deposited 
in  the  tissues  of  the  pia  mater.  My  own  researches  on  this  disease 
have  suggested  that  there  is  another  form  of  tuberculous  meningitis 
which  shows  not  only  anatomical  but  even  clinical  differences  from 
the  ordinary  form.  In  these  cases  the  anatomical  evidence  suggests 
that  only  very  few  tubercle  bacilli  are  originally  carried  to  the  men- 
inges, and  that  they  there  form  one  or  more  localized  tubercles  which 
act  as  distributing  foci,  from  which  the  infection  gradually  extends 
over  the  rest  of  the  meningeal  surface. 

It  should  never  be  forgotten  that  tuberculous  meningitis  never 
represents  a  primary  manifestation  of  tuberculous  infection.  It  is 
always  secondary  to  primary  lesions  which  in  the  order  of  frequency 
are  situated  in  the  lungs,  in  the  abdomen,  or  in  the  cervical  lymph- 
nodes. 

Tuberculous  meningitis  is  most  often  seen  in  the  first  two  years 
of  life.  It  is  commonest  in  the  first  year,  but  almost  as  conmion  in 
the  second  year.  After  the  second  year  its  frequency  is  much  less, 
and  steadily  diminishes  throughout  childhood.  The  frequency  of 
this  disease  as  a  secondary  manifestation  of  tuberculosis  in  infancy 
can  only  be  accounted  for  by  a  lessened  resistance  toward  a  generalized 
spreading  of  the  tuberculous  infection  at  this  age. 

PATHOLOGICAL  ANATOMY.— A  knowledge  of  the  general 
pathological  anatomy  of  tuberculous  meningitis  is  of  great  practical 
importance  in  acquiring  a  clear  picture  of  the  disease.  The  macro- 
scopic pathological  condition  which  is  seen  in  the  brain  as  a  result 
of  the  action  of  the  tubercle  bacillus  is  a  growth  of  miliary  tubercles 
in  the  meninges.    This  growth  is  especially  marked  in  the  meshes 
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of  the  pia  mater  along  the  course  of  the  blood  vessels  at  the  base  of 
the  brain.  These  small  granulations  are  conspicuously  numerous  in 
the  choroid  plexus,  and  cause  great  irritation  in  the  neighboring 
parts.  The  irritation  is  followed  by  an  exudation  of  greater  or  less 
extent  into  the  ventricles.  Accompanying  this  there  is  also  a  fibrino- 
purulent  exudation  between  the  pia  mater  and  the  cerebral  convolu- 
tions at  the  base  of  the  brain,  notably  in  the  fissures  of  Sylvius,  but 
at  times  covering  the  whole  convexity.  This  inflanmiatory  exuda- 
tion is  usually  confined  to  the  meninges,  but  it  may  extend  into  the 
tissue  of  both  brain  and  cord  and  over  the  upper  surface  of  the  cere- 
bellum. A  marked  characteristic  of  the  disease,  and  one  which  tends 
to  distinguish  it  from  other  forms  of  meningitis,  is  the  extension  of 
the  exudation  from  the  meninges  around  the  sheaths  of  the  cranial 
nerves.  The  nerves  apt  to  be  affected  are  the  auditory,  optic,  and 
trifacial.  The  amoimt  of  exudation  is  not  proportionate  to  the 
number  of  tubercles.  The  ventricles  are  sometimes  so  distended  as 
to  burst  the  septum.  Pressure  is  thus  brought  upon  the  central 
portions  of  the  brain,  involving  especially  the  optic  thalamus,  the 
corpus  striatum,  and  the  corpus  caUosum. 

In  a  certain  proportion  of  the  cases  the  miliary  tubercles  are  more 
or  less  generally  distributed  over  the  surface  of  all  parts  of  the  brain, 
and  the  individual  tubercles  are  of  approximately  the  same  size.  In 
these  cases  there  is  much  less  fibrinous  or  purulent  exudate  along 
the  course  of  the  vessels.  The  lesions  in  this  type  probably  repre- 
sent a  miliary  tuberculosis  of  the  meninges  rather  than  a  tuberculous 
meningitis,  and  are  part  of  a  general  acute  miliary  tuberculosis.  In 
other  cases  there  is  usually  a  part  of  the  brain  where  the  tubercles 
are  more  numerous  and  of  larger  size  than  in  other  parts.  Some- 
times in  this  region  there  are  actual  areas  of  caseation.  This  region 
represents  the  original  focus  of  meningeal  infection  from  which  the 
bacilli  have  gradually  spread  through  other  parts  of  the  pia  mater. 
The  farther  one  gets  from  this  area  the  less  numerous  are  the 
tubercles  and  the  smaller  are  their  size,  until  finally  areas  are  reached 
in  which  no  tubercles  are  found.  In  this  type,  fibrinous  and  purulent 
exudate  is  always  very  marked,  particularly  in  the  original  area  of 
infection  and  in  the  adjacent  regiont.  This  type  represents  an  original 
focal  infection  of  the  meninges,  from  which  the  disease  is  spread. 

SYMPTOMS. — In  general  the  characteristics  of  tuberculous 
meningitis  are  a  gradual  onset,  a  gradually  increasing  drowsiness 
leading  eventually  to  stupor,  and  an  absent  or  moderate  febrile 
reaction. 

In  the  great  majority  of  cases  the  onset  is  gradual.  In  many 
cases  in  the  first  two  years  of  life,  however,  the  history  obtained 
from  the  parents  is  that  of  an  abrupt  onset.    It  is  probable  that  in 
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these  cases  the  early  manifestations  of  the  disease,  which  are  not  Sjo 
noticeable  in  infants  as  in  older  children,  were  overlooked.  Many 
cases  are  apparently  in  perfect  health  up  to  the  time  when  the  first 
symptoms  of  cerebral  irritation  are  seen.  In  some  cases,  however, 
there  is  a  previous  history  of  malnutrition,  loss  of  weight,  anemia, 
and  digestive  disturbances.  The  earliest  nervous  symptoms  are  a 
disinclination  to  play,  which  is  often  combined  with  constant  fret- 
fulness  or  irritability.  At  times  there  is  a  complete  change  in  the 
disposition  of  the  child,  who  becomes  peevish,  capricious,  and  in  some 
cases,  easily  frightened.  There  is  often  a  tendency  to  sleep  more 
than  is  normal,  although  the  child  when  awake  seems  as  bright  as 
usual.  Sleep  is  apt  to  be  restless  and  disturbed.  Older  children 
in  this  early  stage  may  complain  of  dizziness,  headache,  or  slight 
evanescent  pain  in  the  head.  In  some  cases  a  slight  staggering  in 
the  gait  is  seen;  in  some  cases  the  sharp  so-called  hydrocephalic  cry 
is  heard  at  night.  Usually  during  this  stage  of  the  disease  vomiting 
is  seen,  but  at  times  this  does  not  occur  until  after  the  increasing 
drowsiness  has  begun.  Vomiting  is  a  particularly  prominent  symptom 
in  infancy,  and  occurs  without  any  apparent  reference  to  the  diet 
or  to  indigestion.  The  bowels  are  usually  constipated.  The  tempera- 
ture may  be  slightly  elevated,  but  in  many  cases  is  normal. 

The  duration  of  these  indefinite  symptoms  is  very  variable.  In 
some  abrupt  cases  only  a  few  days  may  elapse  before  increasing 
drowsiness  appears.  In  other  cases  these  indefinite  symptoms  of 
cerebral  irritation  may  last  for  two  or  three  weeks  without  at  any 
time  being  suflSciently  severe  to  attract  the  attention  of  the  parents. 

The  most  characteristic  symptom  of  tuberculous  meningitis  is  an 
increasing  apathy  and  drowsiness^  The  child  gradually  takes  less 
and  less  interest  in  its  surroundings  and  wants  to  sleep  most  of  the 
time.  It  is  aroused  with  greater  and  greater  diflSculty,  and  the 
drowsiness  deepens  into  stupor.  The  vomiting  is  very  apt  to  remit 
after  the  stage  of  drowsiness  and  stupor  has  become  established.  The 
appearance  of  the  child  is  now  characteristic.  Its  eyes  are  open  and 
staring,  but  it  takes  no  notice  of  its  siuroundings  and  cannot  be 
aroused.  The  pupils  may  be  dilated  or  contracted.  They  react  very 
sluggishly  or  not  at  all  to  light,  and  may  be  imequal.  At  times  there 
is  strabismus,  ptosis,  or  facial  paralysis.  There  may  be  hemiplegia, 
or  a  sp>astic  paralysis  of  one  or  more  limbs.  A  peculiar  characteristic 
of  the  spasm  or  paralysis  in  tuberculous  meningitis  is  that  it  is  not 
constant,  coming  and  going,  or  changing  in  distribution  from  day 
to  day.  There  may  be  automatic  movements  of  any  of  the  extrem- 
ities, or  muscular  twitchings  may  be  noted.  The  fontanel  is  tense 
and  bulging.  There  may  or  may  not  be  rigidity  of  the  neck,  but 
this  sign  is  a  little  more  frequently  absent  than  present  in  tuberculous 
meningitis.    Opisthotonos  is  seen  in  some  cases  which  have  rigidity 
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of  the  neck.  The  abdomen  is  often  markedly  retracted,  giving  the 
typical  boat-shape;  this  appearance  is  most  commonly  seen  in  older 
children.  The  tAche  c6r<Sbrale  can  usually  be  obtained  by  drawing 
the  finger  nail  along  the  skin  of  the  abdomen.  The  reflexes  are  very 
variable;  the  knee-jerks  are  usually  increased  in  the  early  stage,  and 
absent  after  the  condition  of  stupor  has  become  marked,  but  a  change 
in  the  reflexes  from  day  to  day  is  quite  characteristic  of  the  disease. 
As  stupor  develops,  the  pulse  which  may  previously  have  been  rapid, 
usually  becomes  slow,  irregular,  and  often  intermittent.  The  re- 
^iration  almost  always  shows  marked  irregularity  and  often  ap- 
proaches the  Cheyne-Stoke's  type.  Ophthalmoscopic  examination 
usually  reveals  the  presence  of  choked  disc,  and  often  tubercles  may 
be  seen  in  the  choroid. 
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The  duration  of  this  stage  of  the  disease  is  variable,  usually  being 
from  three  to  ten  days.  When  the  final  stage  is  reached  there  is 
usually  more  or  less  complete  muscluar  relaxation,  the  child  loses 
the  power  of  swallowing,  and  the  pupils  become  widely  dilated  and 
do  not  react  to  light. 

The  temperature  now  rises  rapidly  to  104°  F.  and  sometimes  even 
to  106°  F.  or  107°  F.  The  pulse  becomes  very  rapid  and  feeble,  often 
reaching  160  to  180  per  minute.  The  respiration  while  still  irregular, 
becomes  more  and  more  rapid  and  shallow.  Even  the  duration  of 
this  final  stage  is  very  variable.  Sometimes  death  occurs  very  quickly, 
while  in  other  cases  the  patient  may  live  for  several  days  in  a  con- 
dition of  such  extreme  exhaustion  that  death  is  hourly  expected. 
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Death  may  occur  from  exhaustion  in  complete  coma,  or  sometimes 
continuous  convulsions  lasting  for  many  hours  may  precede  the 
fatal  ending.  The  rapid  rise  in  the  temperature  generally  means 
that  death  is  not  far  off. 

The  above  description  applies  to  the  most  typical  cases  of  tuber- 
culous meningitis.  The  clinical  manifestations  of  the  disease,  how- 
ever, are  so  extremely  variable  that  it  is  difficult  to  give  an  adequate 
description  which  shall  cover  all  the  various  symptoms  and  types 
which  are  seen.  In  some  cases,  not  very  common,  the  first  symptom 
noted  is  a  rather  prolonged  convulsion,  or  an  attack  of  several  short 
convulsions.  This  may  be  followed  by  a  very  rapid  development 
of  drowsiness  and  stupor  without  there  being  any  vomiting  or  other 
prodromal  symptoms.  In  other  cases,  the  development  of  the  stage 
of  drowsiness  is  preceded  by  a  period  of  irritative  symptoms  which 
may  last  several  days.  These  may  be  so  marked  as  to  suggest  that 
the  disease  is  epidemic  cerebrospinal  meningitis  rather  then  the  tuber- 
culous form.  There  may  be  severe  frontal  headache,  photophobia, 
attacks  of  screaming,  hyperesthesia  of  the  skin,  and  other  symptoms 
of  marked  cerebral  irritation.  The  neck  may  be  rigid  and  tender,  with 
retraction  of  the  head.  There  may  be  rigidity  of  the  extremities 
with  the  presence  of  Kemig's  sign.  The  reflexes  may  be  markedly 
exaggerated.  The  pupils  may  be  normal  or  contracted,  and  there  may 
be  nystagmus.  These  irritative  symptoms  are  apt  in  tuberculous 
meningitis  to  alternate  with  periods  of  marked  apathy  and  dulness. 
The  pulse  is  usually  accelerated  in  this  stage,  but  at  times  it  is  slow 
and  weak.  Careful  observation  will  usually  show  an  irregularity 
of  the  respiration,  particularly  during  sleep.  The  temperature  may 
be  somewhat  elevated  in  this  irritative  stage,  but  rarely  goes  above 
100.5  unless  there  is  a  coexistent  tuberculous  bronchopneumonia. 
This  irritative  stage  may  last  a  number  of  days,  but  is  eventually 
succeeded  by  the  more  typical  stage  of  stupor. 

It  is  only  in  comparatively  rare  cases  that  localizing  symptoms 
of  spasm  or  paralysis  appear  in  the  early  stages  of  the  disease.  They 
are  not  usually  seen  until  the  stage  of  drowsiness  and  stupor  is  well 
advanced.  Nevertheless,  it  should  be  remembered  that  the  course 
of  the  disease  is  subject  to  the  greatest  variations,  especially  in  older 
children.  Quite  often  in  children  over  two  years  old  the  steady 
advance  of  the  disease  is  interrupted  by  periods  of  remission.  In 
such  cases,  a  child  after  having  advanced  into  the  stage  of  stupor, 
may  recover  consciousness  and  may  even  be  able  to  sit  up  in  bed  and 
play  with  its  toys.  This  is  extremely  deceptive,  leading  to  false  hope 
on  the  part  of  the  parents  that  an  error  in  diagnosis  has  been  made. 
If,  however,  the  disease  is  really  tuberculous  meningitis,  such  re- 
missions do  not  last  longer  than  two  or  three  days,  the  child  sinking 
again  into  stupor,  and  the  fatal  progress  of  the  disease  goes  on.    The 
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entire  duration  of  the  disease  is  very  variable.    It  is  rarely  more 
than  three  weeks,  and  in  infants  it  is  often  much  shorter  than  this. 

DIAGNOSIS.  Laboratory  Diagnosis.— A  positive  diagnosis 
can  only  be  made  by  means  of  lumbar  pimcture,  but  it  is  rare  that 
the  symptoms  of  the  disease  are  sufficiently  suggestive  to  warrant 
lumbar  puncture  until  the  stage  of  increasing  drowsiness  has  ap- 
peared. The  fluid  obtained  by  lumbar  puncture  shows  the  following 
characteristics: 

It  is  usually  perfectly  clear,  although  in  very  rare  instances  it 
may  be  slightly  cloudy.  It  is  almost  invariably  imder  increased 
pressure.  Upon  standing  there  is  usually  a  fibrinous  deposit,  although 
this  is  sometimes  absent.  The  cell  count  usually  lies  between  loo 
and  300  cells  per  cubic  millimeter.  A  differential  coxmt  of  the  ceUs 
shows  that  the  great  majority,  usually  over  95  per  cent.,  are  of  the 
mononuclear  variety.  Exceptional  cases  are  seen  in  which  the  poly- 
morphonuclear cells  are  in  excess. 

Tubercle  bacilli  are  almost  invariably  present  in  the  cerebrospinal 
fluid,  although  their  finding  requires  careful  and  often  prolonged 
examination.  The  fluid  taken  for  this  examination  should  be  pre- 
ferably the  last  15  or  20  c.c.  which  flow  during  the  lumbar  puncture. 
Great  care  should  be  taken  not  to  shake  the  tube,  but  it  should  be 
allowed  to  stand,  preferably  in  an  incubator,  for  about  twelve  hours. 
At  the  end  of  this  time,  the  fibrinous  web  which  has  formed  in  the 
fluid  should  be  carefully  removed  entire  with  a  platinum  loop,  and 
should  be  all  spread  out  upon  the  cover-glass.  If  the  bacilli  are  not 
found,  another  tube  may  be  centrifugalized,  and  search  may  be  made 
in  cover-glass  preparations  from  the  sediment.  The  average  physi- 
cian is  likely  to  be  greatly  deceived  by  the  usual  published  accounts 
as  to  the  per  cent,  of  cases  in  which  tubercle  bacilli  can  be  found 
in  the  cerebrospinal  fluid  of  tuberculous  meningitis.  There  are 
many  reports  which  state  that  bacilli  can  be  found  in  80,  90,  or  even 
95  per  cent,  of  the  cases.  This  is  undoubtedly  true  if  in  each  case 
the  search  is  continued  until  the  bacilli  are  found,  no  matter  how 
long  it  takes.  These  reports  do  not  make  any  mention  of  the  length 
of  time  which  was  consumed  in  finding  the  bacilli  in  this  large  per^ 
centage  of  cases.  It  is  all  a  question  of  how  prolonged  a  search  be 
made.  The  prolonged  examinations  on  which  these  reports  are 
based  can  be  made  in  a  research  laboratory,  or  in  any  hospital  with 
special  laboratory  workers.  They  cannot,  however,  be  made  by  the 
ordinary  practitioner,  who  may  not  be  able  to  devote  more  than  half 
an  hour  to  the  examination  of  a  cover-glass.  If  no  more  time  than 
this  be  devoted  to  the  examinations,  in  my  experience,  no  matter 
how  careful  the  technic  employed,  the  bacilli  will  not  be  found  in 
more  than  50  per  cent,  of  cases  of  tuberculous  meningitis. 
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Under  such  circumstances  the  question  at  once  arises  as  to  t 
significance  of  the  increased  cell  coimt  in  the  diagnosis  of  tuberculo 
meningitis.  In  the  majority  of  cases,  a  diagnosis  based  on  an  increa 
of  mononuclear  cells  in  the  cerebrospinal  fluid  will  be  accurate,  b 
the  physician  must  be  familiar  witii  the  other  conditions  which  m; 
give  an  increased  cell  count  in  the  cerebrospinal  fluid.  The  commo 
est  conditions  in  which  an  increase  in  the  cell  count  is  seen  in  chil 
hood  are  poliomydoencephalUis,  and  the  condition  of  toxic  meningc 
irritation  which  is  sometimes  referred  to  for  convenience  under  t 
name  of  meningismus.  In  poliomyeloencephalitis  an  increase 
the  cell  count  is  constant  in  the  acute  stage  of  the  disease.  Furth( 
more,  the  increase  may  be  quite  as  great  as  is  seen  in  typical  cas 
of  tuberculous  meningitis,  so  that  there  is  no  essential  difference 
the  characteristics  of  the  cerebrospinal  fluid  in  the  two  disease 
Fortunately,  however,  it  is  only  in  rare  cases  that  the  different] 
diagnosis  lies  between  these  two  conditions;  poliomyeloencephalii 
with  its  acute  febrile  onset,  and  the  comparatively  rapid  develo 
ment  of  a  distinct  and  permanent  {paralysis  does  not  often  reseml: 
typical  cases  of  tuberculous  meningitis.  Nevertheless,  in  the  pi 
paralytic  stage  of  poliomyeloencephalitis,  meningeal  symptoms  mj 
be  present,  and  if  in  such  cases  the  cerebrospinal  fluid  obtained 
lumbar  puncture  shows  an  increase  in  the  cell  count,  the  physicij 
may  be  in  doubt  as  to  the  diagnosis.  In  such  cases  the  questi< 
can  only  be  settled  either  by  the  finding  of  the  tubercle  bacillus  up< 
prolonged  search  of  the  cerebrospinal  fluid,  or  by  the  final  develo 
ment  of  the  paralysis  characteristic  of  poliomyeloencephalitis. 

In  the  majority  of  cases  of  meningismus  the  cell  coimt  is  normj 
Occasionally,  however,  an  increased  ceU  count  is  observed  in  co 
nection  with  a  severe  toxic  irritation  of  the  meninges.  This  is  d' 
to  the  fact  that  the  meninges  react  to  toxic  irritation  in  the  sar 
way  as  other  serous  membranes,  and  that  a  severe  injury  will  cau 
some  cellular  exudate.  The  cell  count  in  meningismus,  howevc 
is  not  increased  in  so  marked  a  degree  as  in  tuberculous  meningit 
It  is  true  that  in  some  cases  of  tuberculous  meningitis  the  cell  cou 
is  only  moderately  increased.  The  highest  cell  count  which  I  ha^ 
seen  in  meningismus  is  60  cells  per  cubic  millimeter,  while  the  lowe 
cell  count  which  I  have  seen  in  tuberculous  meningitis  is  30  ce 
per  cubic  millimeter. 

The  following  tables  based  on  the  writer's  records  will  give  * 
approximate  idea  of  the  average  cell  count  in  tuberculous  meningiti 
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Table  76 
cells  per  cubic  lollimeter  number  of  counts 

O-    IP  O 

10-50  5 

50-100  12 

100-200  25 

200-400  25 

over  400        4 

This  table  shows  the  amount  of  increase  above  the  normal  usually 
found.  From  another  point  of  view,  the  following  table  shows  the 
percentage  of  cases  in  which  the  increase  reached  certain  figures: — 

Table  77 

cells  per  cubic  hillilf  eter  percentage  of  cases 

Over  normal loo  per  cent 

Over    50 93  per  cent 

Over  100 76  per  cent 

Over  200 40  per  cent 

Over  300 15  per  cent 

Over  400 5  per  cent 

From  these  results  the  inference  may  be  drawn  that  an  increase 
in  the  number  of  cells  per  cubic  millimeter  found  in  the  cerebro- 
spinal fluid  in  tuberculous  meningitis  is  constantly  present  and  is 
usually  considerable.  There  is,  indeed,  quite  a  wide  margin,  of  about 
20  cells  per  cubic  millimeter,  between  the  upper  normal  limit  and  the 
lower  limit  found  in  tuberculous  meningitis.  This  is  diagnostic  in 
distinguishing  tuberculous  meningitis  from  patients  who  are  not  ill. 

Other  diseases  in  which  the  cell  count  in  the  cerebrospinal  fluid 
is  increased  are  too  rare  to  enter  into  consideration,  or  else  are 
diseases  in  which  there  could  be  no  suspicion  of  tuberculous  menin- 
gitis. Among  them  are  the  following:  Syphilis  with  active  secon- 
dary lesions,  syphilitic  meningitis,  syphilis  of  the  central  nervous 
system,  tabes  dorsalis,  general  paresis,  mumps,  herpes  zoster. 

The  following  table,  based  on  a  series  of  sixty  cases  taken  from 
the  writer's  records,  will  show  the  frequency  of  occurrence  of  the 
various  characteristic  signs  and  symptoms  in  tuberculous  meningitis. 

Table  78 
symptoics  number  of  cases  symptoms  number  of  cases 


Onset 


Sudden 9 

Medium 13  Convulsions. 

Gradual 37 


Early 8 

Developed 12 

Absent 40 


fHigh II  Vomiting fPresent 41 

Temperature ]  Moderate 18  \Absent 19 


[Low 19 

Unconsciousness. . . . 


Pulse fSlow 1$ 

Early 2  \Rapid 43 

Medium 15 

Late 41  Cheyne-Stokes  fPresent 18 

Breathing \Absent 42 
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SYICPTOICS  NTTMBER  OF  CASES 

Headache (Present 17 

\Absent 42 

[Early 7 

Rigid  Neck ^Developed 29 

[Absent 23 


Table  78 — Continued 

SYMPTOMS 


Leukoc3rtosis. 


NUMBER  OF  CASES 

{Present 10 
Absent 8 


Tuberculin  Reaction  fPresent 8 

\Absent 5 


Kemig's  sign. 


Knee-jerks, 


Localising 


Early 7 

Developed 21 

Absent 31 

'Exaggerated...  15 

'  Normal 20 

Absent 24 

[Early. 


Spinal  Fluid. 


Neu^logfcrign,|SS^oP«i;;;;;  ^^ 


Babinski fPresent 19 

\Absent 35 


Clear 51 

Slightly  cloudy.    7 

Cloudy o 

Bloody 2 


Intradural  Pressure.  (Increased 42 

\NormaI 16 


Predominating  Cells  f Mononuclear  . .  60 

\Polynuclear o 


Fibrin, 


fPresent 42 

\Absent 16 


Bacilli fFound 15 

\Not  found 45 


Total  Duration 


2-  4  days, 
S-  7  days, 
8-14  days. 

15-21  days. 

22-28  days. 
Over  28  days. 


3 

4 

IS 

IS 
II 

8 


The  Ross- Jones,  Nonne,  and  Noguchi  tests  for  globulin  are  positive 
in  the  cerebrospinal  fluid  of  cases  of  tuberculous  meningitis.  They 
are  useful  only  in  distinguishing  the  fluid  from  normal  fluid,  but 
are  of  no  value  in  distinguishing  between  the'  various  forms  of 
meningitis. 

The  general  laboratory  methods  used  in  the  diagnosis  of  tuber- 
culosis are  of  comparatively  little  value  in  tuberculous  meningitis. 
There  is  a  marked  difference  of  opinion  among  various  observers 
as  to  the  constancy  of  a  positive  von  Pirquet  tuberculin  test  in  this 
disease.  Some  authorities  state  that  the  variations  in  the  reports  of 
different  observers  are  due  to  differences  in  technic,  or  in  the  quality 
of  the  tuberculin  employed.  I  am  convinced,  however,  that  there 
is  a  very  marked  variation  in  the  constancy  of  the  immune  reaction 
of  tuberculosis.  Nothing  else  can  explain  the  discrepancy  in  the 
reports  of  various  observers.  Furthermore,  even  here  in  Boston, 
there  are  great  variations  in  the  percentage  of  cases  which  show  a 
positive  tuberculin  reaction  from  year  to  year,  even  when  the  same 
technic  and  tuberculin  are  employed.  A  positive  reaction  is  of 
great  assistance  in  the  diagnosis  of  tuberculous  meningitis,  when  it 
can  be  obtained.  A  negative  reaction,  on  tiie  other  hand,  is  of 
comparatively  little  value.     It  certainly  does  not  exclude  the  pos- 
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sibility  of  tuberculous  meningitis,  particularly  in  poorly  nourished 
or  emaciated  infants. 

It  is  only  in  very  rare  instances  that  tubercle  bacilli  can  be  obtained 
from  the  sputum  of  infants  with  tuberculous  meningitis.  The  pres- 
ence, however,  of  a  positive  d'Espine's  sign,  or  of  a  roentgenogram 
of  the  chest  which  shows  a  distinct  enlargement  of  the  peribronchial 
lymphnodes,  is  confirmatory  evidence  of  the  tuberculous  nature  of 
the  disease. 

•  Clinical  Diagnosis. — If  the  diagnosis  of  tuberculous  meningitis 
can  only  be  positively  made  from  the  results  of  lumbar  puncture, 
the  practical  question  which  arises  is,  when  in  the  course  of  the 
disease  is  lumbar  puncture  indicated?  In  the  early  stage  of  the 
disease,  which  is  characterized  only  by  the  vaguest  prodromal  symp- 
toms, it  is  impossible  to  suspect  tuberculous  meningitis,  and  lumbar 
puncture  is  only  to  be  considered  when  some  definite  symptoms  have 
developed.  The  most  suggestive  symptoms  of  tuberculous  menin- 
gitis in  the  order  of  their  frequency  are  the  following:  Increasing  or 
persistent  drowsiness,  repeated  vomiting  without  apparent  cause, 
obstinate  constipation,  irregular  respiration,  irregular  pulse,  convul- 
sions, rigidity  of  the  neck,  and  slight  fever  without  obvious  cause. 
Whenever  a  combination  of  any  of  these  symptoms  has  developed, 
diagnostic  lumbar  puncture  is  indicated.  Furthermore,  at  any  time 
when  the  symptom  complex  suggests  the  possibility  of  either  tuber- 
culous meningitis  or  some  other  disease  which  ordinarily  has  symp- 
toms which  may  appear  in  tuberculous  meningitis,  diagnostic  lumbar 
puncture  is  indicated  in  order  that  a  differential  diagnosis  may  be 
made.  This  is  particularly  true  in  cases  characterized  by  the  onset 
of  irritative  symptoms,  which  are  strongly  suggestive  of  some  form 
of  meningitis. 

Differential  Diagnosis. — There  are  various  fairly  common  con- 
ditions which  have  to  be  considered  in  the  differential  diagnosis  of 
tuberculous  meningitis. 

GastrO'Intestinal  Intoxication. — This  condition  frequently  gives  a 
clinical  picture  of  vomiting  and  symptoms  of  cerebral  irritation. 
When  these  symptoms  resist  dietetic  treatment,  the  question  often 
arises  whether  or  not  a  beginning  tuberculous  meningitis  is  present! 
Lumbar  puncture  is  indicated  in  such  cases. 

Acidosis. — This  condition  frequently  resembles  the  more  acute 
cases  of  tuberculous  meningitis,  being  characterized  by  an  onset 
with  obstinate  vomiting  followed  by  an  increasing  apathy,  which  may 
deepen  into  stupor.  While  most  cases  of  acidosis  develop  much  more 
rapidly  than  tuberculous  meningitis,  yet  a  positive  differential  diag- 
nosis cannot  be  made  from  the  clinical  symptoms.  The  presence  in 
the  urine  of  a  marked  reaction  for  acetone  and  diacetic  acid  is  strongly 
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suggestive  of  the  diagnosis  of  acidosis,  but  sometimes  the  acetone 
bodies  are  found  in  the  urine  in  cases  of  tuberculous  meningitis  char- 
acterized by  prolonged  vomiting.  The  development  of  any  local- 
izing cerebral  symptoms  is  suggestive  of  tuberculous  meningitis.  The 
respiration  in  acidosis  is  usually  regular,  although  quickened  and 
deepened.  In  many  cases  lumbar  puncture  is  required  to  differen- 
tiate between  the  two  conditions. 

Other  Forms  of  Acute  Meningitis. — Typical  cases  of  tuberculous 
meningitis  are  quite  different  in  their  symptoms  and  course  from 
typical  cases  of  epidemic  cerebrospinal  meningitis,  or  of  acute  menin- 
gitis due  to  other  organisms.  In  general  the  presence  of  an  acute 
onset,  high  fever,  rigidity  of  the  neck,  Kemig's  sign,  marked  signs 
of  cerebral  irritation,  and  an  early  development  of  apathy  or  stupor, 
points  toward  one  of  the  other  forms.  Nevertheless,  atypical  cases 
of  tuberculous  meningitis  are  frequently  seen  which  in  their  symp- 
toms closely  resemble  the  epidemic  form.  This  is  particularly  true 
in  infancy.  A  differential  diagnosis  can  only  be  made  by  lumbar 
puncture,  which  is  always  indicated  in  cases  which  are  characterized 
by  the  rapid  development  of  distinct  meningeal  symptoms. 

Poliomyeloencephalitis. — This  is  the  only  condition  in  which  the 
differential  diagnosis  cannot  be  made  by  lumbar  puncture,  unless 
tubercle  bacilli  are  found  in  the  cerebrosJ)inal  fluid.  It  is  quite  easy 
to  distinguish  all  types  of  poliomyeloencephalitis  from  typical  cases 
of  tuberculous  meningitis,  on  account  of  the  acute  febrile  onset  which 
characterizes  the  former  disease.  Gradually  increasing  drowsiness  is 
not  often  seen  in  poliomyeloencephalitis.  Either  there  are  no  symp- 
toms in  the  prodromal  stage  suggesting  a  disease  of  the  central  nerv- 
ous system,  or  else  the  symptoms  are  those  of  meningeal  irritation, 
which  suggest  epidemic  meningitis  rather  than  the  tuberculous  form. 
These  cases  with  meningeal  symptoms,  however,  closely  resemble  the 
more  acute  atypical  cases  of  tuberculous  meningitis.  If  the  cerebro- 
spinal fluid  simply  shows  an  increase  in  the  cell  count  without  the 
presence  of  tubercle  bacilli,  the  diagnosis  may  be  in  doubt  until 
either  the  bacilli  are  found  or  imtil  a  characteristic  paralysis  develops. 

Poliomyeloencephalitis  is  characterized  by  the  development  of  a 
definite  and  constant  paralysis  which  in  the  majority  of  cases  is  of 
the  flaccid  spinal  type,  but  which  may  be  of  the  spastic  cerebral  type 
in  the  encephalitic  form  of  the  disease.  The  important  distinguidi- 
ing  point  is  tiiat  in  poliomyeloencephalitis  the  paralysis  develops 
fairly  early  in  the  course  of  the  disease,  and  once  having  developed, 
is  constant  in  its  distribution.  When  paralysis  develops  in  tuber- 
culous meningitis,  it  is  a  comparatively  late  symptom,  is  almost 
invariably  of  the  cerebral  spastic  type  and  shows  a  marked  tendency 
to  change  its  severity  and  distribution  from  day  to  day. 
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Typhoid  Fever — This  disease  is  often  confounded  with  tuberculous 
meningitis,  on  account  of  its  gradual  onset  and  the  absence  of  defi- 
nite signs  on  physical  examination.  The  steadily  increasing  febrile 
reaction  of  typhoid  fever  is  usually  very  different  from  the  moderate 
or  absent  fever  seen  in  the  early  stages  of  typical  tuberculous  menin- 
gitis. Some  cases  of  typhoid  fever  in  early  life  are  characterized  by 
symptoms  of  meningeal  irritation,  and  these  make  the  differential 
diagnosis  all  the  more  diflScult  on  clinical  groimds.  The  diagnosis 
of  typhoid  fever  eventually  depends  upon  the  appearance  of  enlarge- 
ment of  the  spleen,  rose  spots,  or  a  positive  widal  reaction,  while 
the  diagnosis  of  tuberculous  meningitis  depends  upon  the  absence 
of  the  typhoid  temperature  curve  and  upon  the  eventual  develop- 
ment of  increasing  signs  of  cerebral  disease.  The  count  of  leukocytes 
in  the  blood  is  not  of  very  great  value;  while  a  diminished  white 
count  points  toward  typhoid,  a  normal  white  coimt  may  be  seen  in 
both  diseases.  I  have  seen  cases  in  which  a  differential  diagnosis  was 
in  doubt  for  a  considerable  time,  although  the  most  important  differ- 
ential point  in  the  early  stages  is  the  character  of  the  temperature 
curve.  A  lumbar  puncture  will  at  once  enable  the  physician  to 
distinguish  between  the  two  conditions. 

Solitary  Tubercle  of  the  Brain. — This  condition  is  usually  of  much 
more  gradual  development  than  tuberculous  meningitis.  Vomiting 
occurs  at  longer  intervals.  Convulsions  occur  in  both  conditions, 
but  in  solitary  tubercle  they  occur  at  intervals  for  a  long  time  before 
there  is  any  increasing  apathy  or  drowsiness.  In  tuberculous  menin- 
gitis convulsions  are  usually  comparatively  late  manifestations.  In 
most  cases  with  solitary  tubercle  the  signs  of  cerebral  irritation  are 
apt  to  Suggest  a  localized  lesion,  while  in  tuberculous  meningitis 
they  suggest  a  general  widespread  disease.  The  principal  differen- 
tiating point,  however,  is  the  much  more  gradual  development  and 
chronic  course  of  solitary  tubercle.  Nevertheless,  I  have  seen  cases 
which  on  account  of  the  acuteness  of  their  course  were  diagnosed 
clinically  as  tuberculous  meningitis,  but  which  showed  only  solitary 
tubercle  at  autopsy.  Lumbar  pimcture  is  always  indicated  when 
there  is  a  doubt  between  these  two  conditions.  The  cerebrospinal 
fluid  in  solitary  tubercle  is  usually  under  increased  pressure,  but 
ordinarily  shows  neither  fibrinous  clot,  increase  in  the  cell  count, 
nor  tubercle  bacilli. 

Cerebral  New  Growth. — ^As  the  symptoms  of  this  disease  are  prac- 
tically the  same  as  those  of  solitary  tubercle,  the  differential  diag- 
nosis is  made  in  the  same  way. 

Syphilitic  Meningitis. — This  is  a  very  rare  condition  in  early  life. 
Its  diagnosis  depends  upon  a  combination  of  the  symptoms  of  a 
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chronic  meningitis  with  the  history  and  general  symptoms  of  syphilis. 
The  diagnosis  should  be  confirmed  by  a  positive  Wassermann  reaction. 

Nephritis  with  Uremia. — This  condition  is  rarely  mistaken  for  tuber- 
culous meningitis.  It  is  very  imconunon  in  infancy  and  early  child- 
hood. The  diagnosis  depends  upon  the  result  of  the  examination 
of  the  urine. 

Malaria, — The  manifestations  of  malaria  in  infancy  and  early 
childhood  are  so  irregular  that  they  may  simulate  those  of  almost 
any  disease.  I  have  seen  cases  of  malaria  in  infancy  mistaken  for 
tuberculous  meningitis.  The  differential  diagnosis  depends  upon  the 
results  of  the  examination  of  the  blood  and  of  lumbar  puncture. 

PROGNOSIS. — The  prognosis  of  tuberculous  meningitis  is  bad, 
in  fact  almost  absolutely  imfavorable.  There  have  been  a  few  re- 
ported cases  of  recovery  from  tuberculous  meningitis  in  which  tuber- 
cle bacilli  were  found  in  the  cerebrospinal  fluid.  Nevertheless,  in- 
stances are  so  extremely  rare  that  the  physician  is  not  justified  in 
holding  out  more  than  the  faintest  hope  to  the  parents.  It  is  known 
that  some  cases  of  solitary  tubercle  of  the  brain  may  terminate  in 
recovery,  and  while  in  this  condition  tubercle  bacilli  are  not  usually 
found  in  the  cerebrospinal  fluid,  there  is  a  possibility  of  their  presence 
when  the  tubercle  grows  to  the  meningeal  surface.  I  have  seen  one 
case  in  which  tubercle  bacilli  were  found  in  the  fluid,  but  which 
showed  no  tuberculous  meningitis  at  autopsy,  but  only  solitary  tuber- 
cle of  the  brain.  It  is  possible  that  some  of  the  very  few  recorded 
instances  of  recovery  from  tuberculous  meningitis  may  have  been 
cases  of  solitary  tubercle.  I  usually  tell  parents  that  there  is  very 
slight  hope  for  the  child,  and  that  there  are  only  two  possibilities, 
one  being  that  my  diagnosis  is  wrong,  the  other  being  based  on  the 
very  rare  instances  recorded  of  recovery.  Parents  should,  however, 
be  made  to  understand  that  the  chances  against  the  child  are  fully 
one  hundred  to  one. 

TREATMENT. — It  is  obvious  that  there  can  be  no  specific  treat- 
ment. The  physician's  efforts  should  be  directed  at  keeping  the 
child  as  comfortable  as  possible,  and  at  meeting  such  symptoms  as 
may  arise.  I  do  not  believe  that  it  is  advisable  to  keep  an  ice-bag 
to  the  head,  as  this  usually  appears  to  increase  the  discomfort  of 
the  child,  and  of  course  has  no  influence  upon  the  disease.  The 
main  problem  is  one  of  nutrition,  and  most  cases  have  to  be  fed 
by  gavage  before- the  fatal  ending  is  reached.  Pain  is  rarely  severe 
enough  to  require  medication.  The  various  symptoms  of  nervous 
irritation  may  be  combatted  by  means  of  bromides,  which,  if  the 
stomach  is  intolerant,  may  be  given  by  rectum.  When  the  fatal  end- 
ing is  approaching,  stimulation  is  of  no  value,  and  it  is  better  to 


Acute  Encephalitis  831 

leave  the  dying  patient  alone  than  to  harass  it  with  useless  subcutan- 
eous injections. 

ACUTE  ENCEPHALITIS 

This  is  an  acute  inflammation  of  the  cerebral  tissues  due  to  in- 
fection. 

ETIOLOGY. — It  is  now  known  that  the  great  majority  of  cases 
of  acute  encephalitis  seen  in  infancy  and  early  childhood  represent 
simply  a  particular  manifestation  of  the  specific  infectious  disease 
poliomyeloencephalitis.  Cases  of  this  type  have  been  described  under 
the  encephalitic  type  of  infantile  paralysis.  (Volume  I,  p.  653.) 
There  are,  however,  a  certain  number  of  cases  which  are  apparently 
not  caused  by  the  virus  of  poliomyeloencephalitis.  The  separate 
nature  of  the  infection  in  these  cases  is  recognized  by  the  fact  that 
they  usually  occur  in  the  course  of  some  recognized  infectious  disease. 
Acute  encephalitis  is  most  frequently  seen  in  association  with  scarlet 
fever,  measles  and  mumps,  but  may  occur  as  a  complication  of  any 
of  the  infections.  In  some  cases  the  encephalitis  is  apparently  pri- 
mary, but  it  is  probable  that  in  these  cases  it  is  really  secondary  to 
some  primary  infection  which  has  been  overlooked.  The  disease  is 
most  common  in  infancy,  and  only  in  rare  instances  are  cases  seen 
in  later  childhood.  Little  is  known  of  the  microorganisms  which 
produce  these  forms  of  acute  encephalitis,  because  the  lesions  are 
usually  localized  and  not  fatal. 

PATHOLOGICAL  ANATOMY.— As  the  disease  is  usually  not 
fatal,  little  is  known  of  the  pathological  anatomy  in  the  acute 
stage.  Most  of  the  fatal  cases  which  have  given  the  clinical  picture 
of  acute  encephalitis,  hayp  proved  at  autopsy  to  be  poliomyelo- 
encephalitis. What  we  know  of  the  lesions  of  the  brain  substance 
in  most  cases  depends  upon  the  autopsy  findings  in  long  standing 
cases  of  cerebral  paralysis.  The  pathological  changes  in  such  cases 
are  mainly  atrophy  and  sclerosis,  followed  by  secondary  degenera- 
tion in  the  spinal  cord,  but  these  lesions  represent  only  terminal 
conditions.  The  acute  inflammation  in  secondary  encephalitis  is 
probably  very  similar  to  that  of  poliomyeloencephalitis,  the  only 
difference  being  etiological. 

SYMPTOMS. — The  symptoms  closely  resemble  those  of  the  en- 
cephalitic type  of  poliomyeloencephalitis.  There  is  usually  an  acute 
onset  with  high  fever,  vomiting,  often  convulsions,  followed  by 
delirium  or  stupor.  These  general  symptoms  of  acute  infection 
continue  for  a  variable  time,  usually  from  one  to  three  days,  before 
paralysis  is  seen.  The  temperature  usually  lies  between  ioi°F  and 
103*^  F.  Loss  of  consciousness  may  last  for  several  days,  and  paraly- 
sis may  not  be  discovered  until  the  patient  returns  to  consciousness. 
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In  rare  cases  the  loss  of  consciousness  deepens  into  profound  coma, 
with  disturbance  of  respiration  and  death.  In  the  majority  of  cases 
there  is  either  no  loss  of  consciousness,  or  consciousness  is  quickly 
regained. 

The  paralysis  usually  takes  the  form  of  a  typical  cerebral  hemi- 
plegia. It  usually  involves  both  the  arm  and  the  leg,  and  some- 
times the  face.  Disturbances  of  sensation  are  rarely  present,  and  if 
so  are  usuallv  transient. 

The  paralysis  of  the  arm  and  leg  is  apt  to  be  complete  at  first,  but 
improvement  is  usually  rapid  for  the  first  few  weeks  after  the  acute 
stage.  The  paralysis  is  of  the  spastic  type  with  increased  reflexes. 
The  convulsions  at  the  onset  may  be  repeated  for  the  first  few  days, 
but  each  convulsion  is  rarely  so  long  in  duration  as  in  hemorrhage; 
they  may  be  either  general  or  unilateral.  A  slight  ankle  clonus  may 
be  present  on  the  affected  side.  When  the  lesion  is  on  the  left  side  of 
the  brain,  motor  aphasia  is  sometimes  seen,  but  this  is  not  conmion. 

The  subsequent  course  of  these  cases  is  very  similar  to  that  seen 
in  acquired  cerebral  hemorrhage.  Improvement  usually  begins  first 
in  the  leg  and  later  in  the  arm,  and  is  often  quite  rapid.  After  a 
few  weeks  the  patient  usually  regains  the  power  of  walking,  although 
there  is  a  variable  amount  of  residual  paralysis,  which  causes  a  drag- 
ging of  the  affected  leg.  The  final  outcome  is  very  variable.  Some- 
times the  leg  recovers  completely  in  other  cases  a  variable  amount 
of  spastic  paralysis  persists,  which  causes  limping  or  a  halt  in  the 
gait.  Recovery  in  the  arm  is  apt  to  be  less  complete,  and  in  the 
course  of  one  or  two  years  contractures  are  very  likely  to  develop. 
Contractures  may  also  develop  in  the  leg  in  severe  cases.  In  old 
cases  there  is  more  or  less  atrophy  of  the,  paralyzed  limbs  combined 
with  a  variable  amount  of  rigidity. 

In  the  majority  of  cases  this  type  of  acute  encephalitis  leaves 
behind  no  permanent  impairment  of  the  mental  condition.  Occa- 
sionally, however,  when  the  disease  occurs  in  early  infancy  a  certain 
amount  of  mental  deficiency  follows,  which  makes  such  cases  rather 
difficult  to  distinguish  from  cases  of  congenital  developmental  lesions 
of  the  brain.  The  most  common  sequel  of  secondary  encephalitis 
is  a  tendency  toward  occasional  convulsions,  which  may  persist  not 
only  tiiroughout  childhood,  but  even  continue  into  adult  life.  The 
convulsions  may  be  general,  and  in  such  cases  the  condition  is  only 
to  be  distinguished  from  epilepsy  by  the  presence  of  a  residual  cere- 
bral paralysis.  In  other  cases  the  epilepsy  is  of  the  Jacksonian  type, 
the  convulsions  being  confined  to  the  paralyzed  limb  or  limbs  with- 
out complete  loss  of  consciousness.  In  some  cases  posthemiplegic 
movements  of  a  choreic  or  athetoid  nature  are  seen. 

DIAGNOSIS. — In  the  acute  febrile  stage,  before  the  appearance 
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of  paralysis,  the  diagnosis  cannot  be  made.  When  symptoms  of 
cerebral  disturbance  are  sufficiently  pronoimced  to  warrant  lumbar 
pimcture,  the  examination  of  the  cerebrospinal  fluid  will  give  evi- 
dence as  to  whether  the  disease  is  poliomyeloencephalitis,  or  some- 
thing else.  The  former  disease  is  recognized  by  the  characteristic 
increase  in  the  cell  count,  which  is  not  present  in  secondary  encepha- 
litis. A  lumbar  puncture  is  also  useful  in  excluding  the  various 
forms  of  meningitis. 

After  the  cerebral  paralysis  has  appeared  the  physician  must  con- 
sider three  acute  conditions  which  lead  to  hemiplegia.  These  are 
in  the  order  of  frequency, — ^poliomyeloencephalitis,  acute  secondary 
encephalitis,  and  hemorrhage.  Meningitis  rarely  leads  to  so  definite 
and  constant  a  paralysis  as  is  seen  in  the  three  conditions  just 
enumerated. 

Poliotnydoemephaliiis, — The  cases  with  an  acute  febrile  onset  fol- 
lowed by  the  rapid  development  of  a  definite  and  constant  paralysis, 
should  be  diagnosed  as  the  encephalitic  type  of  poliomyeloencephalitis 
rather  than  as  acute  secondary'  encephalitis,  unless  the  cases  occur  in 
the  course  of  a  recognized  acute  infection.  The  diagnosis  of  infan- 
tile paralysis  is  confirmed  by  lumbar  puncture.  If  the  cerebrospinal 
fluid  does  not  show  an  increase  in  the  cell  count,  acute  secondary 
encephalitis  may  be  suspected. 

Cerebral  hemorrhage, — Both  cerebral  hemorrhage  and  acute  en- 
cephalitis are  usually  described  together  under  the  term  cerebral 
paralysis,  because  these  are  the  two  commonest  lesions  which  give 
the  clinical  picture  of  spastic  paralysis  of  a  hemiplegic  t>'pe.  The 
principal  point  in  the  differentiation  between  the  two  conditions  is 
that  acute  encephalitis  is  characterized  by  a  marked  febrile  onset 
which  in  every  way  suggests  that  of  an  acute  infection,  whereas 
cerebral  hemorrhage  usually  develops  without  fever.  If,  however, 
the  patient  is  already  suffering  from  acute  infection,  the  fever  may 
be  due  to  the  primary  disease,  and  it  is  difficult  to  say  whether  the 
cerebral  lesion  is  encephalitis  or  hemorrhage.  It  should  be  remem- 
bered that  encephalitis  is  more  common  than  acquired  hemorrhage. 
The  majority  of  cases  of  cerebral  paralysis  in  early  life  due  to  hemor- 
rhage are  of  congenital  origin.  Cases  of  acquired  hemorrhage  may 
sometimes  be  recognized  by  the  presence  of  blood  in  the  fluid  ob- 
tained by  lumbar  puncture.  When  the  patient  is  first  seen  after 
convalescence  from  the  acute  stage,  and  presents  only  the  residual 
cerebral  paralysis,  the  etiological  diagnosis  depends  upon  how  accu- 
rate a  history  of  the  acute  attack  can  be  obtained,  but  is  not  essen- 
tial for  purposes  of  treatment. 

PROGNOSIS. — Acute  secondary  encephalitis  is  rarely  fatal.  As 
far  as  the  residual  paralysis  is  concerned,  the  prognosis  is  very  favor- 
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able.  In  individual  cases  there  is  usually  marked  improvement 
The  extent  of  the  improvement  finally  attained  depends  more  upon 
how -rapidly  it  begins  and  progresses  than  upon  the  extent  and  dis- 
tribution of  the  paralysis.  Facial  paralysis  usually  disappears  en- 
tirely. In  hemiplegia,  entire  recover}'  may  occur,  but  usually  there 
is  at  least  a  slight  limp  or  dragging  of  a  leg.  In  other  cases,  more 
or  less  permanent  paralysis  remains  in  the  arm,  leg,  or  both,  with 
eventual  contraction  and  deformity.  The  liability  to  the  subsequent 
development  of  Jacksonian  epilepsy  or  generalized  convulsions  must 
always  be  remembered,  and  this  sequela  is,  if  anything,  more  likely 
to  occur  in  mild  cases  which  show  almost  complete  recover}-  than 
in  more  severe  ones. 

TREATMENT. — During  the  acute  stage  the  treatment  is  that 
of  any  acute  disease  of  similar  severity  with  signs  of  irritation  of 
the  cortex  of  the  brain.  The  child  should  be  kept  absolutely  quiet 
in  bed,  with  an  ice-bag  or  Leiter's  coil  applied  to  the  head.  If  tiere 
are  convulsions,  they  should  be  treated  as  described  under  that 
heading.  If  signs  of  cerebral  irritation  are  severe,  the  bromides 
should  be  used  freely.  During  the  stage  of  improvement,  after  the 
acute  symptoms  have  subsided,  the  treatment  is  just  the  same  as 
that  described  for  the  convalescence  of  poliomyeloencephalitis.  The 
child  should  at  first  be  kept  absolutely  quiet,  and  then  should  grad- 
ually be  allowed  to  resume  whatever  activity  is  possible.  Massage 
is  useful  for  the  residual  paralysis.  Electricity  has  not  given  proof 
of  value  sufficient  to  warrant  its  use.  The  physician  should  make 
sure  that  the  paralyzed  limbs  are  kept  in  a  normal  position  and 
should  use  every  eflFort  to  prevent  the  occurrence  of  early  contracture 
and  deformity.  After  the  limit  of  improvement  has  been  reached, 
the  treatment  is  orthopedic,  with  massage,  training,  apparatus,  and 
sometimes  tenotomy. 

CEREBRAL  ABSCESS 

Cerebral  abscess  is  a  localized  purulent  encephalitis  and  is  prob- 
ably always  secondar}'^  to  suppurative  disease  elsewhere.  It  may 
arise  from  a  suppurative  condition  of  the  scalp,  but  its  most  common 
source  is  some  purulent  disease  of  the  ear  or  other  adjacent  struc- 
tures. Its  usual  location  is  in  the  temporal  lobe,  just  above  the  teg- 
men  tympani,  or  in  the  cerebellum.  It  is  also  foimd  as  a  sequel  to 
traumatism  of  various  kinds  resulting  in  suppuration  and  in  general 
pyemia,  and  it  may  follow  direct  traumatic  injury  to  the  brain. 
Cerebral  abscess  is  usually  single,  except  when  it  is  produced  by 
pyemia.  The  abscess  may  occur  in  any  part  of  the  brain.  Cere- 
bellar abscess  is  not  uncommon. 

SYMPTOMS. — A  cerebral  abscess  may  exist  for  a  considerable 
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time  without  producing  any  symptom  which  can  be  recognized  dur- 
ing life.  In  cases  in  which  suppurative  disease  of  the  ear  exists,  a 
cerebral  abscess  may  be  suspected  when,  in  addition  to  the  tem- 
perature, which  would  naturally  be  raised  from  this  process,  the 
child's  general  condition  becomes  worse  without  any  apparent  cause, 
and  when  indefinite  symptoms,  such  as  mental  dulness  and  irrita- 
bility, arise.  The  temperature  and  marked  leukocytosis  may  also 
suggest  the  presence  of  imprisoned  pus,  while  the  other  s>Tnptoms 
suggest  the  probability  of  cerebral  disease,  in  cases  in  which  the  pus 
cannot  be  found  elsewhere.  Cerebral  abscess,  however,  may  rarely 
exist  without  rise  of  temperature.  It  is  apt  to  be  slow  in  its  progress 
and  to  cause  general  constitutional  rather  than  local  symptoms.  Local 
symptoms  produced  by  the  presence  of  cerebral  abscess,  as  a  rule 
are  absent,  but  may  be  manifested  by  sensory  aphasia  if  the  left 
temporal  lobe  is  involved,  or,  in  the  case  of  cerebellar  disease,  by 
hemiataxia,  nystagmus,  a  tendency  to  walk  or  fall  to  one  side,  dimin- 
ished or  increased  tonicity  of  the  muscles  on  the  same  side,  the 
symptoms  varying  according  to  whether  the  lesion  acts  in  an  irri- 
tative or  paralytic  manner.  General  symptoms  of  brain  abscess  are 
represented  by  headache,  vertigo,  dunness  of  vision  caused  by  optic 
neuritis,  mental  dulness,  vomiting,  slow  pulse,  foul  breath,  and  con- 
vulsions followed  later  by  coma.  When  the  abscess  bursts  into  the 
ventricles,  symptoms  of  collapse  appear,  and  death  rapidly  follows. 
Tremor  and  convulsions  may  occur  in  cases  of  cerebral  abscess,  but 
neither  of  them  should  be  considered  as  in  an)*-  way  diagnostic  of 
this  condition.  An  abscess  of  the  brain  mav  remain  latent  for  a 
long  time  and  suddenl)*^  become  active. 

PROGNOSIS. — The  prognosis  is  very  imfavorable  unless  the 
disease  can  be  reached  surgically. 

TREATMENT. — The  treatment  should  be  operative  if  the  diag- 
nosis can  be  made  with  certaintv. 

SEPTIC  THROMBOSIS   OF  THE  CEREBRAL  SINUSES 

This  condition  may  exist  as  a  part  of  an  acute  meningitis,  and  in 
such  cases  presents  no  characteristic  symptoms.  The  most  conmion 
cause  apart  from  meningitis  is  otitis.  The  thrombosis  of  the  sinus 
occurs  usually  as  a  complication  of  old  and  neglected  cases  of  otitis. 
It  should  be  remembered,  however,  that  septic  sinus  thrombosis  is 
much  less  frequently  associated  with  disease  of  the  ear  in  children 
than  in  adults.  The  lesion  may  also  be  secondary  to  traumatism, 
or  to  any  septic  process  involving  any  of  the  tissues  adjacent  to  the 
brain,  such  as  the  scalp,  nose,  orbit  or  pharynx. 

PATHOLOGICAL  ANATOMY.— In  the  cases  which  complicate 
otitis  there  is  usually,  but  not  always,  necrosis  of  the  petrous  portion 
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of  the  temporal  bone.  In  these  cases  it  is  the  lateral  sinus  which  is 
the  site  of  the  septic  thrombosis.  In  other  conditions  tl:e  seat  of 
the  thrombosis  depends  upon  that  of  the  original  disease.  With  a 
septic  process  involving  the  cranial  bones  or  scalp,  the  longitudinal 
sinus  is  affected.  If  the  primary  disease  is  at  the  base  of  the  skull, 
in  the  orbit,  in  the  pharynx,  in  the  jaw,  or  in  the  nose,  the  cavernous 
sinus  will  be  afiFected.  In  any  case,  the  sinus  becomes  the  seat  of 
a  clot  which  may  undergo  puriform  softening  with  a  general  pyemia 
and  the  development  of  .secondary  pyemic  abscesses  in  various  parts 
of  the  body.  In  other  cases,  the  suppuration  of  the  clot  leads  event- 
ually to  an  acute  meningitis. 

SYMPTOMS. — The  general  symptoms  closely  resemble  those  of 
acute  meningitis.  There  is  fever,  headache,  and  sometimes  vomit- 
ing. On  the  other  hand,  rigidity  of  the  neck,  Kernig^s  sign,  and 
other  signs  of  meningeal  irritation  are  often  absent.  The  most 
typical  sjinptoms  of  septic  sinus  thrombosis  are  chills,  which  recur 
at  varying  intervals.  The  temperature  is  usually  very  high  and 
shows  very  wide  fluctuations  on  the  four-hourly  chart.  If  the  dis- 
ease takes  the  pyemic  type,  the  various  symptoms  of  metastatic 
abscesses  in  various  parts  of  the  body  are  seen. 

The  local  symptoms  vary  according  to  the  sinus  affected,  but  are 
generally  rather  indefinite.  When  the  lateral  sinus  is  involved,  the 
process  may  extend  to  the  jugular  vein,  which  may  be  felt  in  the 
neck  as  a  hard  cord.  When  the  longitudinal  sinus  is  involved,  there 
may  be  dilatation  of  the  temporal  and  frontal  veins;  sometimes  there 
is  cyanosis  of  the  face,  or  epistaxis.  When  the  cavernous  sinus  is 
affected,  the  most  characteristic  symptom  is  protrusion  of  the  eye- 
ball on  the  affected  side  with  edema  of  the  eyelid.  In  such  cases 
optlialmoscopic  examination  shows  that  the  retinal  veins  are  en- 
larged and  tortuous,  and  they  ma)^  contain  thrombi. 

The  course  of  the  disease  is  very  variable.  The  duration  may  be 
from  a  few  days  to  several  weeks. 

DIAGNOSIS. — The  most  important  pomt  in  the  diagnosis  is  the 
recognition  of  dilatation  of  the  superficial  veins  which  empty  into 
the  sinus  affected.  The  palpation  of  a  thrombosed  jugular  vein  is 
the  most  important  point  in  the  diagnosis  of  thrombosis  of  the 
lateral  sinus.  When  these  localizing  signs  are  absent,  the  physician 
is  confronted  with  a  picture  which  in  general  resembles  an  acute 
meningitis.  Lumbar  puncture  will  exclude  meningitis  if  none  be 
present  The  recognition  of  the  fact  that  the  sjTnptoms  are  pro- 
duced by  septic  sinus  thrombosis  then  depends  upon  the  finding  of 
the  primary  scat  of  inflammation.  When  the  disease  takes  the 
pyemic  type  with  recurrent  chills  and  metastatic  abscesses,  the 
diafi^nosis  becomes  more  clear. 
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PROGNOSIS  AND  TREATMENT.— The  prognosis  is  very 
grave.  In  the  majority  of  cases  death  takes  place  from  acute  menin- 
gitis, pyemia,  or  cerebral  abscess.  The  only  hope  is  in  surgical 
treatment.  The  lateral  sinus  is  most  accessible  to  surgical  operation. 
The  operation  on  the  superior  longitudinal  sinus  is  very  much  more 
difficult.  The  cavernous  sinus  is  practically  inaccessible.  Operation 
should  always  be  urged  when  the  diagnosis  of  septic  thrombosis  of 
the  lateral  sinus  is  clear. 

MYELITIS 

The  commonest  form  of  myelitis  seen  in  early  life  is  a  lesion  char- 
acteristic of  the  specific  infectious  disease  poliomyeloencephalitis 
This  disease  has  been  described  in  Volume  I.  Second  in  frequency 
is  the  myelitis  due  to  compression,  which  is  usually  seen  in  tuber- 
culous caries  of  the  s])ine.  This  has  been  described  under  the  mechan- 
ical injuries  of  the  central  nervous  system.  There  is,  however,  a 
form  of  myelitis  which  may  occur  as  a  complication  of  any  of  the 
acute  infectious  diseases.  The  process  is  in  every  way  similar  to 
acute  secondary  encephalitis,  except  that  the  infection  involves  the 
spinal  cord  instead  of  the  tissues  of  the  brain. 

ETIOLOGY. — Secondary  myelitis  occurs  most  often  as  a  compli- 
cation or  sequela  of  typhoid  fever,  scarlet  fever,  or  diphtheria.  It 
may  occasionally  follow  any  other  of  the  acute  infections.  A  certain 
number  of  cases  have  been  attributed  to  exposure  to  cold,  but  in 
them  the  myelitis  is  probably  also  of  infectious  origin  and  secondary 
to  a  septic  focus  in  some  other  part  of  the  body.  The  disease  is  seen 
most  often  in  the  later  years  of  childhood,  but  is  nevertheless  rare. 

SYMPTOMS. — The  onset  may  be  gradual  without  any  general 
constitutional  disturbance  suggesting  an  acute  infection.  In  these 
cases  only  local  symptoms  are  seen.  In  some  cases  the  onset  is 
acute  with  fever,  pain,  prostration,  and  the  general  constitutional 
disturbance  characteristic  of  an  acute  infection.  The  characteristic 
symptoms  of  transverse  myelitis  are,  spastic  paralysis  and  anesthesia 
in  all  parts  of  the  body  supplied  from  the  spinal  cord  below  the 
level  of  the  lesion,  and  pain  or  hyperesthesia  in  the  parts  of  the 
body  supplied  from  the  spinal  cord  at  the  level  of  the  lesion. 

When  transverse  myelitis  is  situated  in  the  cervical  region,  there 
is  paralysis  and  anesthesia  of  the  arms,  -legs  and  trunk.  There  is 
a  general  spasticity  with  a  marked  increase  in  all  the  reflexes.  There 
may,  however,  be  flaccidity  and  atrophy  of  some  of  the  muscles  of 
the  arms.  There  is  often  pain  referred  to  the  arms,  or  areas  of 
hyperesthesia  in  the  arms.  There  is  retention  of  urine  followed  by 
incontinence  from  overflow.  When  the  lesion  is  high  up  in  the 
cervical  region,  there  is  often  contraction  of  the  pupils,  and  in  some 
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cases  optic  neuritis  is  seen.  Transverse  myelitis  of  the  cervical 
region  is  very  dangerous  to  life,  on  account  of  the  possibility  of  the 
paralysis  affecting  the  muscles  of  respiration. 

When  the  lesion  is  situated  in  the  dorsal  region,  tiie  sjinptoms  are 
the  sam^  as  those  described  above,  except  that  the  arms  escape  and 
the  eye  symptoms  are  lacking.  There  is  often  a  zone  of  hyperes- 
thesia about  the  body,  and  the  so-called  girdle  pains. 

When  the  seat  of  the  disease  is  the  lumbar  region,  the  most  prom- 
inent symptom  is  incontinence  of  urine  and  feces.  There  is  anes- 
thesia of  the  legs,  but  the  paralysis  usually  takes  a  flaccid  type  with 
loss  of  knee-jerks,  reaction  of  degeneration  and  muscular  atrophy. 
Bed  sores  are  very  frequent  in  all  cases  of  transverse  myelitis. 

In  diffuse  myelitis  the  local  symptoms  are  a  combination  of  flaccid 
and  spastic  paralysis,  and  of  hyperesthesia  and  anesthesia.  When 
a  large  part  of  the  cord  is  involved  there  are  usually  marked  trophic 
disturbances,  bed  sores,  and  so  forth.  The  course  of  the  disease  is 
usually  slow,  and  usually  progresses  steadily  from  bad  to  worse. 
Death  is  usually  due  to  exhaustion,  cystitis,  septic  infection  from 
the  bed  sores,  or  to  some  intercurrent  disease. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  definite  localiza- 
tion of  the  spinal  paralysis.  Poliomyeloencephalitis  usually  involves 
only  the  motor  portions  of  the  cord.  It  is  sometimes  difficult  to 
distinguish  a  transverse  myelitis  from  a  tumor  of  the  spinal  cord, 
or  from  .a  hemorrhage  into  the  cord. 

PROGNOSIS. — The  prognosis  is  very  unfavorable.  There  is 
sometimes  a  partial  recovery  of  function,  but  the  majority  of  cases 
eventually  die. 

TREATMENT.— In  the  acute  stage  the  treatment  consists  in  the 
application  of  ice  to  the  spine  and  in  counter-irritation.  Improve- 
ment has  been  reported  following  tiie  use  of  iodid  of  potassium  in 
large  doses.  The  most  important  features  of  treatment  are  the 
nursing  and  cleanliness. 

SOLITARY  TUBERCLE  OF  THE  BRAIN 

This  is  a  not  uncommon  secondary  lesion  of  tuberculosis  in  early 
life.  Many  cases  in  infancy  which  come  to  autopsy  as  a  result  of 
tuberculous  meningitis  or.  acute  general  tuberculosis,  have  one  or 
more  solitary  tubercles  in  the  cerebral  tissues.  Occasionally,  solitary 
tubercle  is  the  only  secondary  manifestation  of  tuberculosis.  The 
etiology  and  pathogenesis  of  this  lesion  have  been  discussed  in  the 
general  article  on  tuberculosis  in  Volume  I. 

PATHOLOGICAL  ANATOMY. -The  lesion  consists  in  a  con- 
glomerate tubercle  which  usually  forms  a  caseous  mass  of  varying 
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size.  These  tuberculous  masses  may  vary  in  size  from  that  of  a 
pea  to  that  of  a  wahiut,  or  even  larger.  At  times  there  is  only  one 
tubercle,  in  other  cases  there  are  two  or  three.  The  tubercles  may 
be  situated  in  any  part  of  the  brain. 

SYMPTOMS. — The  symptoms  of  solitary  tubercle  usually  re- 
semble those  described  under  intracranial  tumors.  There  is  nothing 
in  the  symptomatology  which  can  enable  the  physician  to  distinguish 
a  solitary  tubercle  from  glioma  or  sarcoma.  The  reader  is  referred 
to  the  symptoms  of  new  growths  of  the  brain  for  a  description  of 
the  symptoms  usually  seen  in  cases  of  solitary  tubercle. 

OccasionaUy  more  acute  cases  are  seen  in  which  the  symptoms 
closely  resemble  those  of  a  tuberculous  meningitis. 

DIAGNOSIS. — Solitary  tubercle  must  be  distinguished  from  cere- 
bral new  growtiis  on  the  one  hand,  and  from  tuberculous  meningitis 
on  the  other. 

Cerebral  New  Growths, — It  must  be  remembered  that  solitary 
tubercle  in  early  life  is  a  much  more  common  cause  of  the  s)anp- 
toms  of  brain  tumor  than  is  a  true  new  growth.  The  only  way  in 
which  a  differential  diagnosis  between  the  two  conditions  can  be 
made,  is  through  the  establishment  of  the  general  diagnosis  of  tuber- 
culous infection.  As  solitary  tubercle  of  the  brain  is  always  secondary 
to  tuberculosis  in  some  other  part  of  the  body,  its  diagnosis  depends 
largely  upon  the  evidences  of  tuberculous  infection  which  can  be 
obtained.  The  diagnosis  of  tuberculosis  in  early  life  is  often,  how- 
ever, difficult  when,  in  addition  to  the  brain  lesions  the  only  other 
lesions  are  those  of  the  primary  stage  of  the  disease.  The  factors 
which  enter  into  the  general  diagnosis  of  tuberculosis  have  been 
thoroughly  discussed  in  the  section  on  tuberculosis.  In  general,  if 
d'Espine*s  sign  and  interscapular  dulness  are  present,  if  a  roentgeno- 
gram shows  enlargement  of  the  bronchial  lymphnodes,  if  the  von 
Pirquet  reaction  is  positive,  or  if  there  are  definite  evidences  of  other 
secondary  tuberculous  manifestations,  such  as  tuberculous  broncho- 
pneumonia, peritonitis,  or  cervical  lymphadenitis,  a  diagnosis  of 
tuberculosis  can  be  made  with  a  fair  degree  of  certainty.  When  a 
diagnosis  of  infection  with  tuberculosis  can  be  made  with  any  of  the 
methods  used  in  the  diagnosis  of  that  disease,  it  is  safe  to  assume 
that  the  s>Tnptoms  of  cerebral  tumor  are  caused  by  a  solitary  tubercle. 

Tuberculous  Meningitis, — In  cases  in  which  the  history  is  sugges- 
tive of  tuberculous  meningitis,  the  diagnosis  depends  upon  the  re- 
sults of  lumbar  puncture.  In  solitary  tubercle  the  cerebrospinal 
fluid  is  usually  under  increased  pressure,  but  does  not  show  any  of 
the  other  characteristics  of  the  fluid  of  tuberculous  meningitis.  The 
diagnosis  of  solitary  tubercle  is  frequently  made  and  confirmed  at 
autopsy  upon  this  basis.    In  any  case  giving  the  general  evidences 
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of  tuberailous  infectkn  and  with  s\Tnptflms  soggesthx  of  tubercu- 
lous meningitis,  but  in  whidi  the  results  of  hunboLr  puncture  do  not 
confinn  the  diagnosis  of  that  disray^  tiie  probabiKties  are  stron^y 
in  favor  oi  solitary  tuberde. 

PROGNOSIS. — ^Tbe  prognosis  is  bad.  Most  cases  cA-entually 
de\'eIop  a  fata]  tuberculous  meningitis.  In  sooie  cases  death  occurs 
as  a  result  of  the  gradually  increasmg  injury  to  the  cerebral  tissues. 

TREATMEXT. — The  treatment  is  purely  symptooiatic. 

CEREBRAL  STPHIUS 

Intracranial  s>philis  may  be  cither  congenital  or  acquired.  The 
intracranial  lesions  are  essentia^-  the  same  in  both  forms.  It  must 
be  remembered  that  the  cerebral  manifestations  of  sjphiUs  are  ver>' 
rare  in  childhood  as  compeared  with  adult  fife. 

PATHOLOGICAL  ANATOMY —Intracranial  s>T)hilis  may  be 
divided  pathologically  into  three  forms:  (r)  Diffuse  inflammation 
of  the  meninges  or  their  ndgfaboring  tissues,  ^2^^  localized  growths 
or  tumors  (gummata\  and  13)  syphilitic  exKlarteritis.  In  the  latter 
case  there  may  be  local  dilatation  or  local  ocdusaon  of  the  blood 
vessels.  These  conditions  are  apt  to  occur  smultaneously.  When 
the  dilatation  reaches  an  advanced  stage  a  thinning  of  the  arterial 
walls  results,  which  may  lead  to  rupture  of  the  blood  vessels  and 
hemorrhage.  More  common  than  hemorrhage,  however,  is  occlu- 
sion of  the  blood  vessels,  which  cuts  off  the  blood  supph'  and  acts  in 
the  same  way  as  thrombosis  of  the  arteries  due  to  other  caiises,  pro- 
ducing more  or  less  softening  and  disintegration  of  the  cerebral  tis- 
sues. The  arteries  of  the  base  of  the  brain  are  the  CHies  that  are 
most  frequently  affected,  and  the  secondary*  lesions  in\~oh'e  parts  of 
the  brain  supplied  by  them. 

SYMPTOMS. — ^The  symptoms  dependent  on  these  lesi<His  \-aiy  in 
accordance  with  the  pathological  conditioii. 

In  syphilitic  meningitis  the  princq)al  s>'mptQms  are  severe  head- 
ache in  various  parts  of  the  head,  more  or  less  constant,  lasting  for 
many  days  or  even  weeks,  and  frequently*  accompanied  after  a  time 
by  paralysis  of  some  of  the  cranial  ner\"es,  espedaUy  of  the  third  or 
of  the  seventh.    As  in  other  cases  of  meningitis,  the  qpdc  nenes 
may  also  be  affected,  and  the  child  may  show  the  general  smptoms 
of  a  severe  intracranial  affection,  sudi  as  ^xmiting.  dulness^  headache, 
and  localyzed  paralyses. 

The  localized  tumors  or  gununata  present  essentiaSVx  \\ie  same 
symptoms  as  otber  fcnrms  oi  tumors  of  the  brain. 

The  symptoms  produced  by  syphilitic  aadarteri^i^  >^^  ^csJ>t&»% 
to  the  aicM  of  the  brain  afifcctcd,  but  the  most    ^^si^sssdj^  ««^  *^ 
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the  various  forms  of  paralysis  of  the  extremities  and  various  sensory 
disturbances. 

DIAGNOSIS. — In  regard  to  the  diagnosis  of  cerebral  syphilis  in 
children,  the  symptoms  differ  greatly  in  different  cases.  The  most 
characteristic  group  of  symptoms,  and  one  which  is  exceedingly 
suggestive  of  intracranial  syphilis,  includes  attacks  of  organic  paraly- 
sis, central  in  origin,  occurring  at  intervals  of  days  or  months  with- 
out known  cause,  and  without  marked  symptoms  of  either  tumor  or 
tuberculosis. 

The  clinical  diagnosis  of  syphilitic  meningitis  may  be  made  from 
the  occurrence  of  severe  headaches,  followed  by  paralysis  of  one  or 
more  of  the  motor  cranial  nerves,  and  occurring  without  marked  rise 
of  temperature. 

Gimmiata  present  no  especial  symptoms  differing  from  those  of 
intracranial  tumors.  The  presence  of  syphilitic  lesions  elsewhere  or 
a  history  of  syphilis  in  the  parents  is  our  principal  groimd  for  making 
the  diagnosis. 

Syphilitic  endarteritis  may  be  suspected  when  an  acute  affection 
in  the  neighborhood  of  the  pons  or  medulla  not  produced  by  trauma- 
tism occurs  in  a  syphilitic  subject,  or  when  acute  symptoms  sugges- 
tive of  hemorrhage  or  embolism  are  present,  and  when  no  other 
probable  cause  can  be  shown. 

The  symptoms  can  never  give  positive  proof  of  the  existence  of 
cerebral  syphilis.  The  diagnosis  depends  upon  other  evidences  of 
syphilis,  obtained  from  the  history  or  physical  examination,  and 
upon  the  results  of  the  Wassermann  reaction. 

PROGNOSIS  AND  TREATMENT.— The  results  of  antisyphiUtic 
treatment  in  these  cases  are  sometimes  striking.  The  treatment 
should  be  pushed  rapidly  tP  the  limit  of  tolerance. 


VI.  ORGANIC  DISEASES  OF  UNKNOWN  OR 
MISCELLANEOUS  ETIOLOGY 

HYDROCEPHALUS 

By  hydrocephalus  is  meant  an  accumulation  of  serous  fluid  in 
the  cranium.  This  may  occur  either  in  the  subarachnoid  space 
(external  hydrocephalus)  or  in  the  ventricles  (internal  hydrocephalus). 

When  the  accumulation  of  fluid  represents  the  only  pathological 
condition  present,  the  term  primary  hydrocephalus  is  used,  while 
when  it  follows  in  the  course  of  other  diseases  it  is  termed  secondary. 
Hydrocephalus  may  also  be  acute  or  chronic,  congenital  or  acquired. 

Fig.   aSr 
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Acute  Hydrocephalus 

ACUTE  HYDROCEPHALUS.  Etiology.— Acute  hydrocephalus 
may  be  either  external  or  internal,  and  is  usually  a  combination  of 
both.  It  is  generally  sudden  in  its  onset,  and  while  in  some  cases 
it  may  be  idiopathic  (meningitis  serosa),  in  most  cases  it  is  secondary 
to  a  number  of  conditions,  such  as  cardiac  disease,  pertussis,  rachitis. 
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neoplasms,  tumors  in  the  posterior  fossa,  acute  inflammatory  pro- 
cesses in  the  brain  and  its  meninges,  and  acute  febrile  diseases,  such 
as  typhoid  and  pneumonia. 

Symptoms. — The  amount  of  fluid  in  these  acute  cases  is,  as  a  rule, 
not  large,  90  to  120  c.c.  (3  or  4  ounces),  and  the  symptoms  are  those 
which  arise  in  meningitis  when  there  is  increased  intracranial  pres- 
sure, such  as  headache,  vomiting,  unequal  pupils  with  sluggish  reac- 
tion, double  optic  neuritis,  rarely  con\ailsions,  and  cerebral  paralysis. 
In  mild  cases  recovery  may  take  place  in  a  few  weeks,  but  in  the 
more  severe  forms  the  increased  intracranial  pressure  may  prove 
fatal. 

Both  the  congenital  and  the  acquired  varieties  of  external  hydro- 
cephalus are  so  rare  that  they  need  not  be  more  than  mentioned  as 
occurring  in  certain  congenital  malformations,  in  atrophy  of  the 
brain  (hydrocephalus  in  vacuo),  and  following  cerebral  hemorrhage. 

The  general  shape  and  circumference  of  the  head  in  infancy  and 
childhood  vary  normally  in  the  individual  to  a  considerable  degree. 
On  the  other  hand,  when  these  variations  in  size  pass  a  certain  limit 
or  are  combined  with  certain  ners^ous  phenomena,  they  have  a  dis- 
tinct pathological  significance. 

.  CHRONIC  INTERNAL  HYDROCEPHALUS.  Etiology.— The 
chronic  internal  variety  of  hydrocephalus  consists  of  a  transudation 
into  the  cerebral  ventricles,  which  causes  a  marked  dilatation  of 
those  cavities.  It  may  be  congenital  (intrauterine)  or  acquired  (ex- 
trauterine) It  may  follow  an  operation  for  spina  bifida  or  be  pro- 
duced mechanically  by  internal  pressure  from  any  cause.  It  may 
also  represent  the  termination  of  an  acute  inflammatory  process. 
In  many  cases  the  cause  is  wholly  unknown. 

The  acquired  chronic  form  resembles  so  closely  congenital  internal 
hydrocephalus  that  we  can  consider  the  two  together.  So  far  as  the 
name  of  the  disease  is  concerned,  the  term  hydrocephalus  should  be 
restricted  to  (i)  congenital  internal  hydrocephalus  and  (2)  chronic 
acquired  internal  hydrocephalus.  In  other  words,  there  exists  patho- 
logically a  certain  class  of  effusions  into  the  ventricles  for  which  no 
cause  is  apparent.  When  these  effusions  reach  a  certain  amount,  the 
resulting  symptoms  are  quite  typical  of  what  is  called  hydrocephalus, 
and  clinically  the  term  has  therefore  been  confined  to  cases  of  this 
class. 

Pathological  Anatomy. — The  anatomical  appearance  of  the  brain 
itself,  as  a  rule,  corresponds  with  and  may  be  accepted  as  the  result 
of  pressure  by  an  increase  in  the  intraventricular  fluid.  Fig.  282, 
page  844,  represents  the  brain  of  a  child  who  died  of  congenital 
internal  hydrocephalus,  and  well  exemplifies  the  pathology  of  the 
disease. 
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The  convolutions  are  flattened  and  the  walls  of  the  ventricles  are 
much  thinned  by  the  intraventricular  pressure,  while  the  ventricles 
themselves  arc  much  dilated.  In  some  parts  the  cortex  is  less  than 
I  cm.  (I  inch)  in  thickness.  The  amount  of  the  fluid  in  these 
cases  varies  from  a  few  cubic  centimeters  to  three  or  four  litres.  The 
fluid  has  a  specific  gravity  of  about  1004. 

The  earlier  the  hydrocephaUc  condition  begins,  the  larger  the 
cranium  will  become.  We  therefore  And  the  very  large  heads,  as 
a  rule,  to  be  of  the  congenital  variety.  The  head  is  at  times  of  such 
a  size  as  to  cause  difficulty  in  the  deUvery,  or  the  fluid  may  collect 
very  rapidly  after  birth,  and  the  head  soon  assumes  the  character- 
istic appearance  of  hydrocephalus. 


HydrocepbAlic  brain.    Warren  Museum.    Harvard  University. 


Fig.  383  represents  the  hydrocephalic  skull  at  three  years  in  com- 
parison with  a  normal  skull  of  the  same  age. 

The  face  in  these  cases  of  hydrocephalus  remains  about  the  same 
size  as  it  would  be  normally,  but  usually  looks  much  smaller  from 
the  disproportionate  size  of  the  cranium,  which  rests  upon  it  like 
a  globe. 

Symptoms. — The  symptoms  of  congenital  internal  hydrocephalus 
are  essentially  those  caused  by  pressure.  We  naturally,  therefore, 
find  the  fontanels  bulging  and  fluctuating,  and  the  bones  thin  and 
forced  out  of  position.  The  temporal  and  parietal  bones  diverge  as 
they  extend  upward,  while  in  the  normal  skull  they  ascend  ahnost 
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perpendicularly.  This  is  shown  in  Fig.  284.  If  the  disease  has 
existed  for  some  time,  the  upper  wall  of  the  orbit  becomes  flattened 
and  the  eyeballs  protrude.  The  intracerebral  pressure  often  pro- 
duces a  strong  collateral  circulation  in  the  scalp  and  in  the  forehead, 
where  the  veins  stand  out  like  tortuous  blue  cords.  Functional 
disturbances  are  numerous,  and  vary  in  almost  every  case.  As  a 
rule  the  children  become  idiotic,  but  at  times,  even  in  marked  hydro- 
cephalus; we  find  the  mental  condition  normal,  even  when  paralysis 
is  present.  As  the  various  centers  become  affected  by  pressure, 
symptoms  arise  corresponding  to  the  parts  of  the  brain  which  are 
involved.  Among  these  symptoms  are  nystagmus  and,  less  fre- 
quently, strabismus.  The  pupib  at  first  are  usually  moderately 
dilated.  Later  they  become  fiixed,  and  sensibility  to  light  is  lost. 
The  hearing  lasts  for  a  long  time.  The  ability  to  walk  is  interfered 
with.    Partial  or  general  convulsions,  paralysis  (usually  paraplegic), 
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and  contractures  may  occur.  Pain  in  the  head  is  often  complained 
of,  but,  as  a  rule,  is  not  so  severe  as  in  meningitis.  There  is  difiiculty 
in  keeping  the  head  erect,  owing  to  its  weight.  The  digestion  is 
often  good,  and  the  appetite  often  voracious.  The  respiration  k 
unaffected.  The  pulse  is  usually  not  retarded.  The  temperature, 
as  a  rule,  is  normal.  The  adipose  tissue  is  sometimes  abnormally 
increased.  Even  in  mild  cases,  the  eyes  have  a  peculiarly  character- 
istic down-looking  expression. 

Diagnosis, — As  congenital  internal  hydrocephalus  is  almost  in- 
variably attended  by  enlargement  of  the  head  and  separation  of 
the  sutures,  the  diagnosis  is  not  especially  difficult,' and  is  determined 
by  comparing  the  measurements  of  the  head  with  those  of  a  normal 
head  of  the  same  age.  It  must  be  remembered,  however,  that  hydro- 
cephalus may  exist  with  a  small  head,  and  that  the  general  shape  and 
circumference  of  the  head  in  infancy  vary  in  the  individual  to  a 
considerable  degree.  When,  however,  these  variations  in  size  pass 
a  certain  limit  or  are  combined  with  certain  ner\'ous  phenomena 
they  have  a  distinct  pathological  significance.     In  addition  to  the 


Hydrocephalus  847 

enlargement  of  the  head,  the  symptoms  of  direct  intracranial  pres- 
sure make  the  diagnosis  very  simple. 

Prognosis. — The  congenital  cases,  as  a  rule,  die  before  childhood 
has  been  reached,  but  they  have  been  known  to  live  to  middle  age. 
Death  usually  occurs  from  some  intercurrent  affection.  Complete 
recovery  is  very  rare.  Moderate  hydrocephalus  is  compatible  with 
good  mental  development. 

Treatment. — The  treatment  of  congenital  internal  hydrocephalus 
has  been  varied,  but  without  marked  success.  As  a  certain  nxiinber 
of  cases  are  due  to  syphilis,  antisyphilitic  treatment  should  always 
be  tried,  as  presenting  the  only  hope.  When  the  effusion  is  not 
large  and  is  not  increasing,  moderate  pressure  with  a  rubber  bandage 
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seems  to  have  a  favorable  result.  When  the  disease  Is  apparently 
not  in  an  active  state  and  is  characterized  by  a  very  slight  increase 
of  fluid,  aspiration  through  the  anterior  fontanel  of  a  small  quantity 
of  fluid  at  a  lime  has  been  of  temporary  or  even  pennanent  benefit. 
The  point  of  aspiration  should  be  2  to  3  cm.  (j  inch  to  ij  inches) 
from  the  median  line,  so  as  to  avoid  puncturing  the  longitudinal 
sinus. 

An  operation  for  chronic  hydrocephalus  presents  no  technical  diffi- 
culties. Of  course  only  certain  cases  are  suitable  for  operation. 
Moderate  effusions  should  be  let  alone,  also  those  cases  in  which  a 
rudimentary  development  of  the  brain  is  suspected.  Cases  in  which 
an  operation  is  especially  indicated  are  those  which  are  both  physically 
and  mentally  comparatively  well  developed  up  to  the  time  when  the 
enlargement  of  the  cranium  began.  Such  children  should  show  the 
symptoms  of  direct  intracranial  pressure.    They  gradually  become 
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weak-minded  or  idiotic.  They  do  not  learn  to  talk,  or  they  quickly 
forget  what  they  have  learned.  They  may  also  become  totally  blind. 
The  power  of  walking  is  interfered  with.  Contractions  and  partial 
and  general  spasm  are  of  ordinary  occurrence.  Unless  the  pressure 
is  speedily  removed,  atrophy  of  the  brain  results,  and  if  they  live 
they  remain  idiots  for  life.  It  may  be  said  that  the  results  which 
have  followed  the  operative  treatment  of  hydrocephalus  have  not 
been  encouraging. 

Constriction  of  the  scalp  with  adhesive  plaster  is  useless.  If  there 
is  great  excitability  bromide  of  potassium  and  chloral  should  be 
given  in  the  form  of  enemata.  Frequent  lumbar  puncture  may  also 
be  resorted  to,  and  it  is  generally  to  be  preferred  to  the  more  radical 
practice  of  puncturing  the  ventricles.  The  fluid  should  be  withdrawn 
guardedly,  the  pulse  and  respiration  being  watched  with  care. 

PACHYMENINGITIS 

This  is  an  acute  or  chronic  inflammation  of  the  dura  maten 

ACUTE  PACHYMENINGITIS.— This  is  very  rare  in  early  life. 
It  is  most  frequently  seen  in  connection  with  middle  ear  disease. 
Some  cases  have  followed  trauma.  The  process  begins  as  a  localized 
inflammation  of  the  outer  layer  of  the  dura.  If  the  inflammation 
extends  to  the  inner  layer  of  the  dura,  the  result  is  a  leptomenin- 
gitis, which  has  been  already  described  under  Acute  Meningitis. 
When  the  process  remains  confined  to  the  outer  layer  of  the  dura, 
it  may  terminate  in  resolution,  or  in  the  formation  of  an  abscess 
between  the  dura  mater  and  the  bone.  The  symptoms  are  entirely 
indistinguishable  from  those  of  cerebral  abscess.  The  treatment  is 
surgical. 

CHRONIC  PACHYMENINGITIS.— This  condition  is  compara- 
tively rare  in  early  life.  The  cause  is  entirely  unknown.  Its  chief 
clinical  significance  is  that  it  is  a  frequent  cause  of  meningeal  hemor- 
rhage. The  symptoms  are  those  which  were  described  under  hemor- 
rhage of  the  brain.  The  diagnosis  of  tlie  underlying  chronic  pachy- 
meningitis cannot  be  made  during  life.  The  prognosis  and  treatment 
are  essentially  those  of  cerebral  hemorrhage. 

AMAUROTIC  FAMILY  IDIOCY 

Amaurotic  family  idiocy  is  a  comparatively  rare  disease  character- 
ized by  blindness,  mental  deficiency,  and  spastic  paralysis. 

ETIOLOGY. — The  disease  is  confined  mainly  if  not  wholly  to 
the  Jewish  race.  It  shows  a  very  marked  familial  occurrence,  and 
often  a  number  of  children  in  the  same  family  die  from  the  disease. 
These  are  the  only  known  facts  concerning  the  etiology.    The  dis- 
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ease  is  apparently  not  congenital,  as  its  time  of  development  is  not 
immediately  after  birth,  but  considerably  later. 

PATHOLOGICAI.  ANATOMY— Both  the  brain  and  the  spinal 
cord  appear  normal  macroscopically,  although  the  tissue  seems 
somewhat  more  firm  and  elastic  than  normal  tissue.  On  microscopic 
examination  characteristic  anatomical  changes  are  found.  The 
ganglion  cells  show  a  very  marked  degeneration,  which  is  quite 
characteristic  in  appearance.  There  is  swelling  of  the  cells,  lack  of 
differentiation  of  the  protoplasm  and  degeneration  of  the  nucleus, 
which  is  excentrically  situated.  In  the  final  stages  the  nerve  cells 
disappear,  and  are  replaced  by  neuroglia.  The  changes  are  very 
widespread,  involving  all  parts  of  the  central  nervous  system,  in- 
cluding the  retina. 

SYMPTOMS. — Infants  with  this  disease  usually  develop  normally 
until  they  are  from  six  to  ten  months  old.  At  about  this  time  normal 
development,  both  physical  and  mental,  appears  to  cease.  At  times 
it  is  noted  that  the  eyesight  is  not  as  good  as  formerly,  at  other 
times  the  child  simply  appears  to  take  less  interest  in  its  surround- 
ings, and  does  not  respond  to  stimuli.  With  the  further  progress 
of  the  disease,  not  only  does  normal  development  cease,  but  the 
child  is  obviously  retrograding  mentally  and  physically.  There  is 
progressive  weakness  of  the  muscles  so  that  the  power  of  sitting  and 
holding  up  the  head  are  lost,  the  eyesight  becomes  less  and  less  good, 
and  the  child  loses  the  power  of  recognizing  faces  and  objects.  He 
becomes  more  and  more  apathetic,  and  finally  it  is  noticed  that  he 
is  actually  blind.  In  the  later  stages  of  the  disease,  the  flaccid  weak- 
ness of  the  muscles  is  replaced  by  rigidity,  spasticity,  and  increased 
reflexes.  Emaciation  often  does  not  become  prominent  imtil  the 
later  stages  of  the  disease.    Convulsions  are  seen  at  times. 

On  physical  examination  the  most  characteristic  features  of  the 
disease  are  seen  with  the  ophthalmoscope.  In  the  place  of  the  macula 
lutea  there  is  a  white  or  bluish-white  area,  in  the  center  of  which  is 
a  bright  cherry-red  spot.  There  is  also  atrophy  of  the  optic  discs. 
Both  eyes  are  involved. 

DIAGNOSIS. — The  diagnosis  depends  upon  the  result  of  ophthal- 
moscopic examination.    The  cherry-red  spot  is  diagnostic. 

PROGNOSIS. — The  outlook  is  extremely  bad.  The  disease  pro- 
gresses steadily  toward  a  fatal  ending,  and  death  usually  occurs 
within  a  year  of  the  first  appearance  of  symptoms.  At  times,  how- 
ever, the  baby  may  live  in  a  blind,  helpless  and  idiotic  condition  for 
several  years. 

TREATMENT.— No  treatment  is  effective  in  this  disease.  The 
power  of  swallowing  is  often  lost,  and  life  can  be  prolonged  only  by 
resorting  to  tube  feeding. 
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HEREDITARY  ATAXIA 

(Friedreich's  Ataxia) 

Hereditary  or  family  ataxia  is  a  comparatively  rare  disease,  de- 
pendent on  a  slowly  progressive  sclerosis  of  the  cord  at  different 
levels,  which  involves  especially  the  posterior  and  lateral  columns. 
It  usually  occurs  in  several  members  of  a  family,  and  develops  in 
late  childhood.    The  cause  is  unknown. 

SYMPTOMS. — The  characteristic  symptoms  are  ataxia  of  the 
legs  and  arms,  gradual  loss  of  muscular  power,  with  atrophy  of  the 
muscles,  loss  of  the  knee-jerks,  disturbance  of  speech,  and,  in  the 
late  stages,  nystagmus,  muscular  contractures  from  paralysis,  giving 
rise  especially  to  scoliosis  and  club-feet,  and  complete  helplessness, 
with  mental  impairment. 

A  cerebellar  form  of  the  disease  has  been  described  by  Marie,  but 
this  apparently  does  not  develop  imtil  after  the  age  of  puberty. 

DIAGNOSIS. — The  disease  is  differentiated  from  tabes  dorsalis 
by  the  absence  of  the  crises  and  the  Argyll-Robertson  pupils  of  tabes, 
by  the  hereditary  character  of  the  affection,  and  the  still  greater 
rarity  of  tabes  in  early  hfe. 

It  is  differentiated  from  multiple  sclerosis  by  the  absence  of  in- 
creased reflexes,  intention  tremors,  spastic  gait,  and  ocular  palsies. 

PROGNOSIS  AND  TREATMENT.— The  prognosis  and  treat- 
ment  of  hereditary  ataxia  is  always  unfavorable,  and  no  treatment 
is  of  benefit  except  for  the  relief  of  symptoms. 

JUVENILE  TABES 

(Locomotor  Ataxia) 

Cases  of  juvenile  tabes  are  very  rare.  After  a  most  painstaking 
search  Mowburg  of  Vienna  collected  thirty-four  cases,  which,  if 
critically  analyzed  may  be  reduced  to  twenty.  The  chief  symp- 
toms were  loss  of  knee-jerks,  Argyll-Robertson  pupil,  ata3da,  light- 
ning pains,  bladder  disturbance,  primary  progressive  optic  nerve 
atrophy,  ptosis,  girdle  sensation  and  paresthesia.  A  study  of  these 
cases  shows  that  in  the  juvenile  form,  vesical  disturbance  and  optic 
nerve  atrophy  make  their  appearance  early,  while  ataxia  is  either  a 
late  or  absent  s>7nptom.  Erb  has  maintained  that  juvenile  tabes 
is  always  due  to  sjphilis  and  later  reported  cases  seem  to  support 
this  view.  The  disease  may  show  itself  as  early  as  the  eighth  or 
tenth  year. 

SYRINGOMYELIA 

S\ringomyelia  is  exceedingly  rare  in  early  life.  It  is  regarded  as 
a  gliosis,  a  development  of  embrj'onal  neuroglia  tissue  about  the 
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central  canal  of  the  spinal  cord,  in  which  hemorrhage  and  degenera- 
tion take  place  with  the  formation  of  cavities. 

In  this  disease  we  usually  find  a  diminution  of  sensation  to  heat 
and  cold,  involving  the  parts  of  the  body  below  the  site  of  the  lesion, 
which  is  conmaonly  a  point  in  the  upper  dorsal  or  the  lower  cervical 
region.  The  sense  of  touch  is  preserved.  There  is  apt  to  be  a  weak- 
ness of  one  or  both  arms,  accompanied  by  marked  wasting.  There 
is  usually  some  weakness  in  the  legs.  The  reflexes  are  increased, 
and  a  spastic  condition  is  likely  to  result.  These  symptoms  are 
usually  accompanied  by  marked  lateral  scoliosis. 

Syringomyelia  is  an  incurable  disease,  and  the  treatment  is  there- 
fore usually  limited  to  correcting,  if  possible,  the  lateral  curvature 
which  frequently  accompanies  it. 

HEREDITARY  SPASTIC  PARALYSIS 

The  term  hereditary  spastic  paralysis  has  been  applied  by  Sachs 
to  an  hereditary  disease  characterized  by  spastic  rigidity,  chiefly  of 
the  lower  extremities.  He  recognizes  two  types  of  the  disease. 
One  is  the  spinal  typcy  a  spastic  paraplegia  with  contractures  and 
increased  reflexes,  due  to  interference  with  the  pyramidal  tracts  in 
the  lateral  colunms  of  the  cord.  Another  type,  the  cerebral  type^ 
develops  at  about  four  or  five  months  of  age.  It  is  characterized 
by  increasing  mental  dulness,  defective  vision  ending  in  blindness, 
nystagmus,  and  gradual  physical  deterioration.  Convulsions  are 
never  present.  The  symptoms  may  continue  for  one  or  two  years, 
but  the  cases  end  fatally.    The  treatment  is  symptomatic. 

FAMILY  PERIODIC  PARALYSIS 

Family  periodic  paralysis  is  characterized  by  a  j)eriodic  flaccid 
motor  paralysis  involving  all  the  voluntary  muscles  except  those 
of  the  face,  eyes,  tongue,  speech,  deglutition  and  the  sphincters.  The 
paralysis  may  be  partial  or  complete  and  in  certain  seizures  only  the 
upp>er  or  lower  extremities  may  be  involved.  Respiration  may  be 
difficult  and  the  myocardium  so  weakened  as  to  give  rise  to  cardiac 
dilatation  during  the  attack.  There  is  complete  absence  of  reflexes 
during  a  severe  attack  and  the  faradic  irritability  of  the  muscle  is 
lost.  The  attacks  may  be  precipitated  by  over-exercise.  The  onset 
.  is  usually  at  night.  Holtzapple  has  reported  a  family  seventeen 
members  of  which  were  afflicted.  In  most  of  these  cases  the  attacks 
began  either  at  puberty  or  in  the  second  decade.  A  few  began  as 
early  as  the  eighth  and  ninth  years. 

During  the  periods  between  the  seizures  the  patients  are  j)erfectly 
well.  The  attacks  may  last  for  hours  or  days,  and  the  duration  is 
uniform  in  a  given  case.  The  paralysis  recedes  in  the  reverse  order 
of  invasion. 
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PROGNOSIS  AND  TREATMENT —Some  cases  outgrow  the 
tendency  to  the  attacks,  while  in  the  majority  of  cases  the  disease 
persists  throughout  life;  it  may  end  fata)ly  from  involvement  of  the 
muscles  of  the  heart  and  respiration.  There  is  no  treatment  which 
can  be  said  to  influence  the  course  of  the  disease. 

INSULAR  OR  DISSEMINATED  SCLEROSIS 

Insular  or  disseminated  sclerosis  is  a  chronic  degenerative  disease 
of  the  brain  and  cord,  characterized  by  multiple  distribution  of  areas 
of  sclerosis. 

ETIOLOGY. — The  disease  appears  most  frequently  as  a  result  of 
the  specific  infectious  fevers,  or  of  metallic  poisoning.  Heredity  is 
of  slight  importance  in  the  etiology,  chiefly  inasmuch  as  it  predis- 
poses to  a  neurotic  constitution.  The  disease  is  most  common  in 
the  second  and  third  decades,  but  many  cases  in  early  life,  even  in 
infancy,  have  been  reported. 

PATHOLOGICAL  ANATOMY.— The  sclerotic  patches  may  occur 
in  the  brain  or  cord  or  in  both,  and  are  very  irregular  in  their  dis- 
tribution and  size.  The  white  matter  of  the  brain,  the  pons,  the 
medulla,  and  the  lateral  columns  in  the  dorsal  and  lumbar  regions 
are  most  commonly  involved.  The  sclerosed  patches  consist  of 
proliferated  neuroglia,  the  growth  of  which  destroys  the  myelin  of 
the  nerves  with  but  little  destruction  of  the  axis-cylinder. 

SYMPTOMS. — The  disease  is  generally  slow  in  its  development, 
and  is  characterized  by  tremors  on  attempting  voluntary  motions 
{intention  tremors) ;  by  scanning  speech,  the  words  being  pronounced 
slowly  or  with  accentuation  of  the  syllables  and  distinct  tremulous- 
ness  of  the  voice;  by  nystagmus,  a  rapid  oscillatory  movement  of 
the  eyes,  especially  when  they  are  moved  laterally,  and  by  spastic 
paralysis,  the  gait  being  clumsy  and  staggering.  The  muscles  are 
rigid  and  the  deep  reflexes  increased.  Ocular  disturbances  are  com- 
mon and  are  similar  to  those  observed  in  hysteria.  Inequality  of 
the  pupils  and  atrophy  of  the  optic  nerves  may  occur.  In  the 
majority  of  cases  there  is  no  disturbance  of  sensation. 

As  the  disease  progresses  the  speech  becomes  imintelligible,  the 
memory  fails,  and  the  muscular  weakness  and  paralysis  is  more 
and  more  marked  until  finally  the  patient  is  bedridden.  Some  cases 
are  of  more  rapid  development  than  others.  Some  may  present 
bulbar  symptoms  in  which  not  only  the  power  of  speech  but  of  deglu- 
tition and  respiration  is  affected.  Apoplectiform  or  epileptiform 
seizures  may  occur  in  the  course  of  the  disease. 

DIAGNOSIS. — ^A  marked  degree  of  muscular  atrophy,  and  changes 
in  the  electrical  reaction  are  not  present  in  multiple  sclerosis,  and 
their  absence  is  of  much  aid  in  the  differential  diagnosis. 


Multiple  NEtmms  ^3 

Multiple  sclerosis  may  be  distinguished  from  transverse  myelitis 
by  its  very  gradual  onset  and  the  absence  of  sensory  symptoms. 

The  diagnosis  from  hereditary  ataxia  was  given  under  that  disease. 
The  nystagmus,  scanning  speech,  and  intention  tremor  will  serve  to 
distinguish  the  disease  from  hysteria,  which  it  may  at  times  resemble. 
Chorea  may  be  eliminated  in  the  diagnosis  by  the  absence  of  the 
characteristic  incoordinate  movements,  and  by  the  presence  of  nystag- 
mus and  true  ataxia. 

PROGNOSIS. — The  disease  is  incurable,  and  may  last  for  years. 
Remission  of  the  symptoms  and  even  improvement  may  occur,  but 
the  general  course  of  the  disease  is  progressive. 

TREATMENT. — Rest  in  bed,  hydrotherapeutics,  massage,  and 
general  hygiene  are  desirable  in  that  they  alleviate  the  condition, 
rendering  life  more  bearable,  but  no  treatment  can  be  said  to  be 
in  any  way  curative. 

MULTIPLE  NEURITIS 

Neuritis  is  an  inflammation  of  the  peripheral  nerves.  It  is  accom- 
panied by  pain  and  tenderness  in  the  affected  regions,  and  in  the 
more  severe  cases  by  paralysis  and.  atrophy.  Neuritis  of  a  single 
nerve-trunk  or  of  its  branches  may  be  caused  by  traumatism,  cold, 
or  pressure,  or  may  occur  as  a  manifestation  of  toxemia  in  the  course 
of  various  diseases.  In  certain  constitutional  conditions  a  nimiber 
of  nerves  in  different  parts  of  the  body  are  affected,  constituting  the 
disease  called  multiple  neuritis, 

ETIOLOGY.— Multiple  neuritis  in  early  life  occurs  usually  in  the 
course  of  or  subsequent  to  one  of  the  infectious  diseases.  Of  these 
diphtheria  is  the  most  common,  but  in  rare  cases  it  is  seen  to  follow 
scarlet  fever  and  measles.  A  mild  form  sometimes  occurs  after 
typhoid  fever.  At  times  multiple  neuritis  is  produced  by  drugs, 
such  as  lead,  arsenic,  or  alcohol.  This  form  is  not  common  among 
children.  The  epidemic  form  of  the  disease,  known  by  the  terms 
kakke  and  beri-beri,  is  quite  rare  in  this  country. 

PATHOLOGICAL  ANATOMY.— The  pathological  condition  in 
multiple  neuritis  is  an  interstitial  inflammation  or  parenchymatous 
degeneration.  A  few  nerves  may  be  affected,  or  the  distribution 
may  be  general.    The  cranial  nerves  are  rarely  affected. 

SYMPTOMS. — The  onset  of  the  disease  may  be  acute  or  sub- 
acute, but  in  most  cases  is  gradual.  It  may  at  the  beginning  present 
severe  symptoms,  such  as  extreme  pain,  tenderness  over  the  nerve- 
trunks,  and  fever  with  an  accompanying  paralysis.  On  the  other 
hand,  the  pain  in  the  beginning  may  be  very  shght,  and  the  first 
symptoms  noted  may  be  a  gradually  increasing  weakness  of  the 
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limbs,  while  the  tenderness  may  be  found  only  when  especially  sought 
for.  There  may  be  hyperesthesia,  anesthesia,  numbness,  and  loss  of 
muscular  power.  Both  the  sensory  and  the  motor  nerves  are  affected 
and  the  condition  is  s>Tnmetrical.  After  the  acute  symptoms  have 
passed  away  the  faradic  irritability  is  diminished;  the  reaction  of 
the  nerves  to  the  galvanic  current  is  diminished,  and  the  reaction 
of  degeneration  develops.  When  the  extensors  of  the  leg  are  in- 
volved there  is  foot-drop,  and  when  those  of  the  forearm  are  affected 
there  is  wrist-drop.  Rarely  all  the  muscles  of  the  extremities  may 
be  paralyzed,  and  the  child  becomes  perfectly  helpless.  The  course 
of  the  disease  is  apt  to  be  a  long  one  of  several  montJis,  and  in  the 
later  stages  atrophy  occurs,  while  the  early  hyperesthesia  may  give 
place  to  a  more  or  less  marked  anesthesia,  and  numbness  and  various 
other  parcsthesiae  may  occur.  In  the  mild  cases,  where  only  pain 
and  tenderness  exist,  the  knee-jerks  may  not  be  diminished,  and  in 
the  early  stages  may  even  be  slightly  increased,  but  in  more  typical 
cases  of  the  disease  they  are  absent.  Early  contractures  and  spas- 
modic conditions  are  absent,  the  paralysis  being  flaccid.  The  bladder 
and  rectum  are  not  affected.  The  temperature  is  apt  to  be  somewhat 
elevated,  and  is  decidedly  so  at  the  onset  when  the  disease  is  acute. 
The  sensory  symptoms  are  most  marked  in  the  beginning  of  the 
attack  and  subside  more  rapidly  than  the  motor. 

DIAGNOSIS. — The  diagnosis  depends  on  the  fact  that  symmet- 
rical nerve  areas  are  affected  by  both  sensory  and  motor  symptoms, 
and  that  there  is  tenderness  of  the  nerve  trunks.  The  pain  and 
tenderness  associated  with  anterior  poliomyelitis  may  be  due  to 
some  degree  of  neuritis,  but  these  cases  do  not  present  the  anesthesia 
and  paresthesia  of  the  advanced  form  of  neuritis.  Moreover,  the 
paralyses  in  multiple  neuritis  are  sjTnmetrical.  Both  diseases  gen- 
erally show  the  reaction  of  degeneration. 

The  disease  might  in  some  cases  be  mistaken  for  the  form  of  acute 
ascending  paralysis  known  as  Landry s  paralysis.  This  is,  however, 
a  form  of  paralysis  due  to  a  poliomyeloencephalitis,  which  begins  in 
the  lower  extremities  and  involves  successively  the  abdominal,  thor- 
acic and  arm  muscles,  usually  terminating  in  death  from  paralysis 
of  respiration. 

PROGNOSIS. — The  prognosis  of  multiple  neuritis  is  favorable 
even  when  the  disease  begins  with  an  acute  onset  accompanied  by 
delirium  and  high  fever,  and,  although  the  paralysis  may  last  for 
many  months,  the  cases  usually  recover.  Exceptionally,  however, 
the  results  may  be  permanent,  and  death  may  take  place  from  paraly- 
sis of  the  heart  or  of  the  muscles  of  deglutition  and  respiration.  When 
the  reaction  of  degeneration  is  present  the  prognosis  for  complete 
recovery  is  not  so  good  and  the  case  is  apt  to  be  prolonged. 
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TREATMENT— The  treatment  is  at  first  absolute  rest  in  bed, 
and  later  electricity,  massage,  and  strychnin.  The  primary  cause  of 
the  disease  having  been  determined,  it  should,  if  possible,  be  re- 
moved. In  cases  of  obscure  etiology,  the  urine  should  be  examined 
for  arsenic  or  lead,  and  the  case  treated  accordingly. 

The  treatment  of  those  cases  which  follow  the  acute  infectious 
diseases  is  symptomatic  and  hygienic.  For  the  pain  the  application 
of  heat  is  the  most  efficacious  remedy.  In  the  acute  cases  electricity 
should  not  be  begun  imtil  after  three  or  four  weeks,  or  until  acute 
symptoms  have  subsided;  faradism  should  be  used  if  a  reaction  is 
obtained  with  a  moderate  current,  otherwise  galvanism.  lodid  of 
potassium  is  indicated  in  those  cases  which  are  caused  by  lead  or 
arsenic.  In  the  subacute  cases  electricity  and  massage  should  be 
employed  from  the  very  beginning.  Strychnin  is  usually  the  only 
medication  used,  but  I  do  not  think  it  has  much  influence  on  the 
disease. 

PROGRESSIVE  MUSCULAR  ATROPHY 

Progressive  muscular  atrophy  of  central  origin,  also  described  as 
the  Aran-Duchenne  type,  develops  in  the  great  majority  of  oases  in 
adult  life  after  the  twenty-fifth  year.  A  few  cases,  however,  have 
been  reported  in  young  children,  notably  two  by  Hoffman,  one  of 
which  occurred  in  a  girl  four  years  of  age,  and  another  in  her  brother, 
in  whom  the  sjTnptoms  began  at  about  the  same  ages. 

Various  forms  are  recognized  in  adults  and  are  known  as  amyo- 
trophies, by  which  is  meant  a  progressive  wasting  due  to  lesions  in 
the  spinal  cord,  as  distinguished  from  the  term  myopathies  or  dys- 
trophies,  in  which  the  primary  disease  is  in  the  muscles  themselves" 
Midway  between  these  two  types  of  muscular  atrophies,  both  in  the 
pathological  lesions  and  clinical  symptoms,  is  another,  which  is 
described  as  progressive  neural  muscular  atrophy. 

ETIOLOGY  — The  direct  cause  of  the  progressive  muscular  atrophy 
of  central  origin  is  not  known.  Hereditary  and  family  influences  are, 
in  adults,  of  much  less  importance  in  relation  to  this  spinal  type  of 
progressive  muscular  atrophies  than  they  are  in  the  muscular  atro- 
phies of  neural  origin  and  in  the  dystrophies.  The  association  of 
the  disease,  however,  in  the  children  of  one  family  has  been  noted, 
and  is  a  characteristic  of  the  infantile  form.  Trauma,  exposure  to 
wet,  cold,  fright,  and  nervous  shock  are  mentioned  as  possible  etio- 
logical factors. 

PATHOLOGICAL  ANATOMY.— The  pathological  lesions  con- 
sist primarily  in  a  slow  degeneration  of  the  lower  neurons  of  the 
motor  path,  resulting  in  progressive  atrophy  of  certain  groups  of 
muscles.     The  chief  histological  changes  consist  of  an  atrophy  of 
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the  ganglion-cells  of  the  anterior  homs  and  an  increase  in  the  neu- 
roglia. The  lateral  pyramidal  tracts  may  show  degenerative  changes, 
which,  in  some  cases,  have  been  traced  to  the  motor  cortex,  and 
even  to  the  cortical  motor  cells  themselves.  When  this  is  marked 
the  disease  is  called  amyotrophic  lateral  sclerosis.  The  direct  cere- 
bellar and  ventrolateral  tracts  are  not  involved.  The  muscles  and 
the  intermuscular  branches  of  the  motor  nerves  show  degenerative 
changes. 

SYMPTOMS. — Indefinite  pains  suggesting  those  of  chronic  rheu- 
matism may  be  the  earliest  symptoms.  These  are  followed  by  a 
gradual  loss  of  power  and  atrophy  of  the  muscles.  The  muscles 
of  the  thumb,  both  in  the  thenar  and  hypothenar  groups,  and  then 
the  interossei  and  lumbricales  are  first  affected,  leaving  depressions 
between  the  metacarpal  bones.  The  wasting  process  then  attacks 
the  flexor  and  extensor  muscles  of  the  forearm,  contractures  set  in, 
and  the  characteristic  ^^  claw-hand  "  develops.  The  deltoid  is  the 
first  of  the  shoulder  muscles  to  atrophy,  and  then  follow  in  the 
typical  cases  the  remaining  muscles  of  the  upper  extremity,  the 
muscles  of  the  trunk,  and  finally  those  of  the  lower  extremity.  This 
order  of  progression  is  not  always  maintained.  In  rare  cases  the 
legs  may  begin  to  atrophy  soon  after  the  affection  of  the  hand. 
Muscular  contractures  from  the  action  of  antagonistic  muscles, 
fibrillary  twitching  in  the  unaffected  muscles,  numbness  and  cold- 
ness in  the  regions  of  atrophy,  and  diminution  and  even  loss  of 
muscular  reaction  to  faradic  and  galvanic  currents  are  generally 
present  in  advanced  cases.  The  reaction  of  degeneration  may  be 
present  in  the  muscles  in  which  the  atrophy  is  extreme.  The  excit- 
ability of  the  nerve-trunks  outlasts  that  of  the  muscles.  The  mus- 
cular weakness  is  proportionate  to  and  generally  dependent  upon  the 
degree  of  atrophy.  The  sensations  of  heat,  touch,  and  pain  are 
not  impaired. 

In  another  type  of  cases,  described  by  Charcot  as  amyotrophic 
lateral  sclerosis,  a  spastic  paralysis  is  associated  with  the  wasting 
and  is  due  to  degeneration  of  the  pyramidal  tracts,  but  so  far  as 
we  know  this  condition  does  not  occur  in  children. 

In  very  rare  cases  in  children  the  degenerative  processes  may  affect 
the  nuclei  of  the  motor  cranial  nerves,  both  the  upper  and  lower 
divisions  of  the  motor  tract  being  involved  (Sachs).  The  symptoms 
in  tliese  cases  bear  a  close  resemblance  to  the  progressive  bulbar 
paralyses  of  adults,  but  are  so  rare  that  they  need  merely  be 
referred  to. 

DIAGNOSIS. — The  diagnosis  is  made  from  the  slow,  progressive 
wasting  of  muscles  in  the  order  described,  the  gradual  loss  of  power 
in  the  affected  groups,  the  fibrillary  muscular  contractions,  the  dimi- 
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nution  in  the  electrical  reactions,  the  absence  of  marked  impairment 
of  sensation,  and  the  absence  of  hereditary  or  family  influences.  The 
rarity  of  the  disease  in  early  life  is  also  of  some  value  in  the  diagnosis. 
It  is  to  be  distinguished  from  ulnar  neuritis  and  syringomyelia  by 
the  absence  of  disturbance  of  sensation. 

PROGNOSIS. — The  disease  is  progressive  and  may  last  for  many 
years.  It  is  invariably  fatal,  although  there  may  be  periods  in 
which  there  is  an  apparent  arrest  of  the  process,  but  this  is  only 
temporary. 

TREATMENT. — The  treatment  is  at  best  palliative  and  for  the 
most  part  ineffective.  Massage,  electricity,  anti-specific  treatment  if 
there  is  any  evidence  of  a  s>'philitic  taint,  arsenic,  and  hypodermic 
injections  of  strichnin,  as  reconmiended  by  Powers,  may  be  tried. 
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